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^^The Most Significant Forward Step 
in Motor Design in a Quarter Century,** 



Announcing— 

a motor bearing that has all the 
old, familiar sleeve-type advan¬ 
tages, but that is 

Sealed 

Oil can’t get out— 

Dirt can’t get in-- 

Removes forever the cause of 
motor bearing troubles. 



The windings in this motnr driving a 
machine tool are bont-dry No oily 
film or eiv.tung wan apparent on the 
motor n indingv even ahtr ten months 
of continuous operation 



this motor replaced oiu with con- 
Ncnrional btaniigs ih.it hail giien sc rr 
ous trouble due to burn-outs caused 
I'V oil leakage No oil had be c n added 
even atier elesiii iiiontlis of ojh riinon 
in this Ohio steel null 


Westinghouse Motors Have Sealed Sleeve Bearings 


Ask cinv operating or maintenance man 
what fvjit of bearing IS, most satisfactory 
for gener.il purpose motors and he’ll tell 
ytni ‘‘>lee\e'r\pe bearings.” They have a 
lou coeffioent of friction because the shaft 
"tloats” tin a film of oil. This oil film 
alwavs separates the surfaces of the shaft 
and the be.inng. And since the area of 
these surf.ices is large, the bearing has 
longer life than is obtainable in other 
tvpes The oil film acts as a cushion, too, 
so th.it the effect of shocks, vibration, and 
jars which continually arise in service is 
redut c d 


Moreover, the bearing is simple, and 
economical tif maintenance and replace¬ 
ment Its principles and operation are 
everywhere fully understexid. 

W'hat Westinghouse has done is to per¬ 
fect this bearing until it has all the merits 
of every other type of bearing, uhile at 
the same time retaining the old familiar 
sleeve-type bearing advantages. 

Westinghouse has given it an air-tight 
housing that keeps the oil inside, where 
It belongs—and that keeps dirt, gnt, and 
other foreign particles that may cause 
destmenon of the beanng metal absolutely 


out. What Westinghouse has done re¬ 
moves forever the possibility’ of oil-soaked 
windings, they simply can’t happen with 
Sealed Sleeve bearings, even vapor 
can’t gel out of the housing. 

Exhaustive operating and service ex¬ 
perience has developed other advantages 
which will interest you, and which prove 
Conclusively that the motor bearings cif 
the future wall be Scaled Slccvc bear¬ 
ings. Sealed Sleeve beanngs are avail¬ 
able only in Westinghouse motors, and 
all Westinghouse motors for general use 
now offer their advantages. 
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“BEST BEARINGS FOUND WHERE 


WHEELS 


TURN 


’ROUND** 



Gasoline Locomotives Meet All Traffic 
Demands When SiCSi?''Equipped 


ALL set to fjo' The operjtor knows that 
■iV the ,'lL;^Lr'’'markeJ Ball and Roller 
Bearings on the vital rotating parts of this 
gasoline locomotive possess the ruggedness 
and precision which insures smooth oper¬ 
ation without trouble or constant attention 
under the heaviest demands. 


In the most unusual places, where relia¬ 
bility and consistent perloimance over a 
pericKl ol years are the deciding factors in 
the choice of bearings, L:"J' T-marked Ball 
and Roller Bearings ha\c been widely 
adopted the world over on many varied 
types of commercial ami railway eigiipment. 
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How Often Do You Buy A War Tax? 


E ach time you buy a motor car you 
' pay for five things in which you never 
can take a ride. 

These are: war tax—freight charge—fac¬ 
tory’s profit—dealer’s profit—salesman’s 
commission. 

Once every five years or more is often 
enough to afford yourself the luxury of 
such purchases. 

Those who buy the Packard Six expect, 
on the average, to keep their cars more 


than five years, spending the minimum 
in war tax and other outside charges. 

Packard encourages its owners in keeping 
their cars, through retaining the beauty 
of Packard lines and in announcing no 
yearly models. It is now more than ten 
years since Packard offered yearly models. 

The most recent evidence of Packard’s 
interest in its owners is the chassis lubri¬ 
cator and motor oil rectifier, found only 
in Packard cars. Together they double 
the life of the car. 


The Pochard Six Fivtt-paatengtr S*dan it iUuttra$ed—$2S8S a* Detroit, Packard Six and Ikeckard 
Eight both are fwmithed in nlite body typet, fxmr open and five encloted. Packard dietribuUr* emd 
deaUrt welcome die buyer who prefer* to ^rebate hi* Packard out of income instead of 


PAC 


ASK 
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Scientific American 

THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, JANUARY, 1926 


EIGHTY-SECOND YEAR 


SHIBBOLETH 

I N ancient times the Greeks and 
Romans oonsuUed their oracles and, 
whatever the portend of the omen, were 
guided thereby. 

Today, we read of some scientific 
discovery, perhaps an invention which 
is heralded as portending vast improve¬ 
ment in one of the necessities of life, 
or some new means of checking a per¬ 
nicious disease, or a keystone step in 
the advance of science. What is the 
truth of it all? Is it as it is claimed? 
Is there reason to believe its develop¬ 
ment will fulfill the promise’ It is just 
this that we aim to give our readers— 
the facts of today’s accomplishment as 
a portend of the development of tomor¬ 
row. So we have adopted the shibboleth, 
“The magar.ine of today and tomorrow.’’ 

SIGNIFICANT 

S ometimes money speaks very pre¬ 
cisely where words only sfieak 
vaguely. Here is an amusing case in 
point, taken from an editorial in the 
well-known journal of the American 
Medical Ansociation, the professional 
niagasine read by the majoritv of the 
American physicians. It seems that one 
of the insurance companies makes a 
special feature of insuring doctors— 
and other healers that are not regular 
doctors^—against damage suits for mal¬ 
practice. Thus it < osts an M.D $12 50 
a year to insure himself against such 
suits to the extent of $5,000 But it costs 
the practitioner who uses the E R.A 
(Electric Reactions of Abrams) methods 
$50 to get the same protection. 

Now the insurance company is no 
stickler foi sentiment and its rates are 
based on definite, past experience— 
nothing else; and certainly not on 
guess-work. In other words, they know 
pretty closely how great their “risks” 
are. Twelve dollars and fifty tents 
against $50 is four to one. 

Money docs talk very plainly, some¬ 
times! 


NOISE 

T he good people who have banded 
themselves together in the effort to 
reduce unriei-essary ^ and intolerable 
noises in our cities should be pleased 
to note that the growth of electric weld¬ 
ing may on some future day—and the 
sooner the better—get rid of the lua- 
chine-gun rattle of the pneumatic 
riveter. Those of us who work in 
cities know what it is to have one’s 
«^5ce bombarded by the staccato voice 
of this machine. The typewriter, whose 
nltlke is sufidently diatracting, is en¬ 
tirely stibrners^ nien tho stem work of 
an hike builwg begins to rise heaven- 
wajtd oh adjoining lot. t3»e hope 
of Ae 'futore tS» in electric welding. 


In This Issue 

Are the ContinenU Drifting? 

The continents arc made of lighter locks that float in heavier 
rocks beneath—this is an r-tablishcd geological principle 
Tlial these continents also drift to east and west i« the hypoth¬ 
esis of an Austrian geologist. At first, other geologists scoffed 
at this hypothesis—now they discuss it seriously Will they 
eventually accept it’ Page 8 


The Indian as a Sociological Problem 

Few of us are well informed on the subject of the present 
political and economic status of the American Indian. Few 
of us know of the long period of hardship and deprivation that 
has fallen upon this one-tiinc majestic race. You will lie 
interested in their story on page 5. 

Spirit Mediums Fail in Test 

Is it possible to communicate with the dead? Through a 
simple test, conducted by Dr J. Allen Gilbert and with oui 
assistance, it would seem that the answer to that (juejstion is in 
the negative. Page 13 


Tour Anctutors in Tropical England 
A half million years ago in Yorkshire they hunted the sabre- 
toothed tiger with flint weapons This was before England 
was an island. Here is a story which Mr. J, Keid Moii reads 
from flint flakes. Page 2(). 

Comfort from Your Motor 

The reduition of vibration and friction constitute two of the 
most imwrtant advances in motorcar development On page 
1*1, Mr. H W Slaiison, automotive aulhoritv. tells of the vast 
improvements m 1926 engim design 

MORE THAN 175 PICTURES 

Complete table ot roiilrnif will b< tound on page 72. 


For Next Month 

Ha! Would-be Telescope Makers 

The precious data that has been unavailable for so many 
years—how to make refleriiiig lelescojies and their marvelous 
concave mirrors—will be lolil with numerous special drawings 
by K W. Porter, veteran lelestope maker 


Can We Feed All Our Immigrants? 

The more people who come here the more food and the more 
cattle must be produced to feed them But, as they fill up the 
country the less land we will have available to raise foodstuffs. 
Dr. E E, Free discusses ifiis vital ijueslion 

What Is Life? 

To tins question, perhaps the greatest of all seientifit ques¬ 
tions, man must answer, “We are still in the dark ” But tlu-rc 
are signs of dawn advancing. Dr. D. T. MatDougal, of the 
Carnegie Institution, has succeeded in dupluating some of the 
mysterious life processes in an artifn ial plant cell 


Other articles on Mapping Alaska, Treatment of Br<in/es; 
Conservation of Our .Soil; Snow Flowers, Radio; Astronomy. 

MORE THAN 17,5 PICTURES 


Do you believe a heo dollar bill is unlucky? 
Some peoide think so. If you are one of 
them try this formuUit Put it in em envoi- 
*oM and send it to the Scientific Americm. 
for half a yea? you will think yuurself 
mighty fortunate every month. 


TELESCOPES 

TpVlDENTLY we have “started some- 
thing” fAeryl)ody wants to be a 
telcM ope maker. We are bombarded 
with letters requesting, supplicating, 
demanding that we jiublish instructions 
for making a telescope of the kind 
shown in our Novemlier issue Every 
mail brings in more letters. 

The first instructions, telling where 
to gel materials and just how to pro¬ 
ceed with the work, will reach you in 
the February issue, out January 20. 
More will follow in the March issue. 


WHICH’ 

^T^WO factions of scientists are at odds 
One faction savs civilization start¬ 
ed in one place in the world and spread 
from this center. They place it near 
Egypt Sun worshiji, ear-piercing, tat¬ 
tooing. pyramids, itrigalion, similarity 
of art, and a long list of even more 
peculiar manners and customs argue 
foi a lomnion origin, they claim. 

'I'hc other faction says “No These 
similarities of manners and customs and 
sujieistiiions ,simj)l\ show that the hu¬ 
man mind works aliout the same every¬ 
where Given two or several isolated 
peoples, ns time goes on they will de¬ 
velop similar peculiarities because there 
is an inherent tendenc) in man to de- 
veloj* (iilinrc liv the sanii' stages and 
111 the same wav.” They call this ten¬ 
dency "psvehir unity” 

The leader of the minority group is 
Professor G Elliot Smith of the Uni¬ 
versity of London He has written a 
book I ailed “Elejihants and Ethnolo¬ 
gists.” reviewed in this issue, to prove 
that the remarkable iivilization of the 
Maya Indians was only a transplanta¬ 
tion from the Old World center of cul- 
tuip dispeision 

Orthodox S( letice says Professor 
Smith IS mistaken—tlic Mayo culture 
was originated liere, by the Indians 
themselves independent of tlie Old 
World 


OMNISCIENCE 

I N the history of the woild there have 
lr<-en a handful of men ( ledited with 
bolding in their own t raniums all the 
knowledge there was Aristotle was 
sue h a oiii- Lord Bui on who “look 
all knowledge for his province" was 
another. Dr lolnisoii was another 
And today’ Vie liavc men of tre¬ 
mendous mtellpi'tiiiil power, men who 
know many things of which their foie- 
Irears never dreamed But for one man 
to know everything that all of the re.st 
of us know’ Well, there recently was 
compiled a “World List of Snenlifii 
Periodicals.” It shows more than 
24,000 periodicals publishing the re¬ 
sults of scientific research 
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MOTOR TRUCKS 


You will soon be analyzing your 
business with the idea or increasing 
your profits in 1926. You will be 
thinking of ways and means of im¬ 
proving your service. For service, 
after aU, is the backbone of any 
business. 

Federal offers you every advantage 
for improving your delivery service. 
The greatest variety of models on 
the market—from the one ton 
Federal-Knight to the big seven ton. 
Sizes and body styles to fit exacdy 
the needs of every business. 

Each model embodies all of the 
known engineering refinements— 
the results of 15 years of experience 


in building trucks and the records 
of more than $150,000,000 worth 
of Federal trucks in use today. 

More power—longer life—mini¬ 
mum weight — greater gasoline 
mileage—these are your assurance 
of lower cost per ton mile. Federal 
performance is a tradition among 
Federal owners. THA'PS WHY 
66% OF FEDERAL SALES 
TO-DAY ARE TO PRESENT 
FEDERAL OWNERS. 

Send for your local Federal repre¬ 
sentative. Permit him to help you 
to save money and make money by 
speeding up 1926 deliveries. 


There ia a Federal exactly suited to your business. Federal. 
Knight 1-Ton—Knight Motored lV4 to 2-Ton—^Fast Eiroress— 
2*/4 to 3-Ton—3Vs to 4-Ton—5 to 6-Toti—7'Ton—Light Tractor 
—Fleavy Tractor. Also, big speedy 6-cylinder model. 


FEDERAL MOTOR TRUCK COMPANY 

DETROIT, MICHIGAN 


LOWER COSJp-rjon mile 




The Tragedy of the Indian 

The Story of Indian Wrongs as Written in the Records of Congress 

INLY the law of rhange in changeless, established, and so he presents to Congress a plea \rnted the useful fiction that a people who had occu 

O Half a century ago no one viewed the for the Indian citizens of the United States which is pied definite tribal domains from lime immemorial 

Indian problem in its purely scientific designed to arouse the country to a recognition of were nomads without attachment to the soil. Thus, 

aspects. Even now, to the ordinary the fact that, with the change of status of the Indians when, in 177f), the United States assumed political 

— - person it is one of mere sentiment de- from that of mere wards to citizens, a revision of junsdirtion over these' former subjects of the British 

manding, perhaps, a somewhat more charitable atli- the entire Indian policy of the Government liecomcs Crown, the Americans along the frontier deeme.d the 

tude on the part of the nation than in the past, necessary. rights of the Indians and the hiilTalo to be on a 

periodic appropriations, and an annual report from a The plea is printed and widely distributed. Its parity. Said Brackinndgc, a frontier editor, in 
bureau of the Department of the Interior created in author, declares Philip Alexander Bruce, is to be 1782' “So far from admitting the Indian title, I 

1846 to deal with the aborieines Now and then the would as soon admit that of the huffalo.” Again: 

“the animals vulgarly called Indians, being by 
nature fiercT and cruel, I consider their extirpation 
would be UM'fuI to the world while entirely honor¬ 
able to those who would effec t it ” 

With such a view exlanl among the so-called 
civilized whites, it was not unnatural that the Indian 
should have become fierc-x- in the defense of his 
lands—and that the idea should have- gained credence 
lliat “the only good Indian is a dead Indian ” 

Cnnatitution and Statutes Ignored 

In vain Wa.shinglon, who knew his fellow eounlry- 
inen and was not deceived by them, sought to pre¬ 
vent the massacre of the Indians and to protect them 
in their admitted rights The (Constitution itself 
forbade the acquisition of their lands save by United 
as counsel Colonef Jennings C. Wise, to litigate Stales treatic-s. New York ignored the (Constitution 

certain remaining rights. congratulated “in the name of national decenev,” and the statutes. Oorgia, with the taeit consent of 

With a traditional interest in the Indians that had for he has lifted the Indian question above the pl.mc John (Jiiincy Adams and Jackson twice nullified the 

been aroused by a recent experience with them in of sentiment and caused it to take its place bt'fore mandates of the Supreme (.'ourt, lliicatcning a resort 

the late war, Colonel Wise examines the case* sub- Congress as a sociological and political problem of lo arms to prevent thc-ir enforcement, while the 

milled to him. He sees that in all of them there is the first rank. pi'oplc of Alabama threatened to secede from the 

a great and common underlying principle. The In- The Indian policy of the nation is, perhaps, the Union if Indian stalules were rendered effective, 

dians are no longer merely the political wards of a greatest reproach to the American people. Although Under Jefferson. Madison and Jackson, dependent 

guardian Government over whom Congress is free, the Indians, measured bv European standards, were as they were for their political support upon the 

as in the past, to exercise an almost unlimited the most moral people known to history, the colonial “new demorraey” of the frontier, the Buffalo Party 

plenary political power. When they were en- lEnglishman’s church deemed them the “spawn cif had free plav 

franchised, the nation became a trustee at law of hell,” lo be extirpated in the spirit of the Old Testa- In 1824 Monroe, hearkening to the wisdom and 

thgir property. Thai principle he sees must be ment. Desirous of their lands the frontiersman in- justice of Washington and Marshall, timidly pro- 


country 18 regaled with some story in the press about 
an Indian and an oil well. There have been many 
stories loo about individual Indians in the late war 
Some of us—a surprisingly few—have heard that 
full citizenship was conferred on all the Indians in 
1924, and in a vague way it is known that the In¬ 
dians we now and then see in the wild west .shows 
and the motion pictures represent a past era. From 
all these things we conclude—also in a vague way— 
that the Indian problem is no more. 

Revision of Indian Policy Neceaaary 

Presto! The situation changes in a twinkling. 
Certain Indians in widely separated sections—the 
eighteen California tribes, the Yankton Sioux of 
South Dakota, the Six Nations of New York—employ 


A Problem That Must Be Solved 
Inconteatably, the greataat blot upon 
the Government and people of the United 
State* ia their treatment of the Indian. It 
is a etory of brutal tyranny, broken 
pledget and cynical contempt. Strong 
word*? Ye*. But read thi* article by 
an aoRiortty and you will have to con- 
fea* that they are true. So far a* may be, 
Congre** mu*t atone for the pa>t by twift 
and adequate legulation for the unhappy 
descendant* of those proud race* whom 
our forefather* dispossessed. 
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powd to give the Indians land individually in 
order that they might be emancipated from their 
aboriginal state and be enabled to compete in the 
economic order of civilization The nation would 
not have it. He then proposed their (oncentration 
in the Indian 'I'erritory This was partly effected 
under Jackson as the means of driving them, despite 
the Supreme Court, from the white man’s path Even 
there they were molested and abused 

Then tame a veritable reign of terroi for the 
Indians of the west. Along the Oregon Trail and 
in the gold fields of California and the Black Hills 
they were destroyed like the buffalo. The Cali¬ 
fornians and Oregonians demanded that tliev be re¬ 
moved. Congress passed acts providing for the 
negotiation of treaties with the Indian tribes of the 
Pacific coast in which reservations were promised 
dwRi for the lands surrendered. Pending the rati¬ 
fication of these treaties they were induced to re¬ 
move. Political influence prevented the ratification 
by the Senate of the treaties. Thus deceived, dis- 
poaacMcd, betrayed, a quarter of a million helpless 
people, who had been partly civilized and Christian- 
izea by the Spaniards, whose rights were secure 
under the laws of Spain and Mexico, and whose 
rights had been solemnly guaranteed by the United 
ShUec in the treaty of Guadalupe Hidalgo, were 
harried from place to place, massacred at will, and 
left to become vagrants upon the earth. Today, 
dtey are homeless and dependent upon charity. 

Grant Tried to Institute Reforms 

In addition to the gold-seekers another enemy was 
soon to apfiear. In 1850 Congress adopted the 
policy of granting western lands to corporate in¬ 
terests in order to promote the construction of the 
transcontinental railroads. To this end, grants 
aggregating 155,(KX),(XH) acres of land with slight 
regard to Indian rights were made. Then tame the 
Homestead Act of iH()2 which caused the remaining 
Indian lands to he deluged with white settlers. The 
Indians of the east and the Pacific coast having 
been entirely dispossessed, now came the turn of 
the plains Indians. In all, it was necessary for the 
guardian Government to wage over fifty ofhcial wars 
against its wards during the first century of Us 
existence in the civilizing proicss which it brought 
to bear, although there is not one instance in which 
the Indians, sought to defend themselves until after 
protection had been denied them. During this same 
period the Indians north of the Canadian border, 
protected by their Government, remained in peace. 

It was a harsh tutelage which the Indians of the 
United Stairs undeiwent It was not until Grant 
became president that the responsibility of the na¬ 
tion was recognized At his instance the Indian 
Homestead Act of 1075 was passed and steps taken 



TEEPEES OF BLACKFEET INDIANS 
Soon this picturesque type of home tviil no longer exist 

culminating in the General Allotment Act of 1887 
—measures designed to absorb the Indians in the 
economic and social order of the political society 
of the nation. That absorption was to be expedited 
by education and allotment of land in severally to 
the Indians. Those who took allotments were to 
become citizens. Inadequate provisions for Indian 
education having been made, allotment has naturally 
proceeded slowly. Yet, in 1917, the Indians were 
called upon to fight for the nation. Responding 
with a spirit not equalled by that of the white or 
black citizens, and without regard to citizenship, 
they furnished 17,0(X) soldiers. Among all the In- 



I&nt 250 

they wew enframAj^e^dn/ji^i 

century alter instituted jftia 

150,000 uthal Indians remain eal^kil«d to the (mO* 

worn economic and social syatenM of an aborigia^ 

race. Far more has been i»ne,fot the Negroes ih 

sixty years, for the FilipiaUs and Hawaiians in 

thirty years, than has hero done for the iMdiau 

in a century and a half. Although the pdlitidal 

massacre of the California Indians is, {lerbaps, the 

most scandalous incident in the history of the United 

States, not an official hand has been raised to help 

them, while the efforts of the Indian Board of Co* 

operation of California—a private philandiropip 

association—have so far proved abortive. 

Appeals to the Govemment Unheeded 

It would be useless to attempt here an accounting 
as between the United States and its Indian wards 
for the purpose of determining whether or not the 
compensation paid for their lands has been *‘ample.’* 
Suffice it to say that if the acreage acquired by the 
United Sutes, or the political guardian, from the 
Indians, or its wards, were pla^ in one column, 
and the price actually paid therefor in another, it 
would require a stretch of the imagination to con* 
strue the purchase price as “ample,” or one that the 
Indians had in fact voluntarily accepted. History 
shows that the actual course of the Government of 
the United States in dealing with this dependent 
people has ordinarily embodied the following steps: 
1, Disputes over Indian lands between the Indians 
and while settlers; 2. local violence to the Indians 
by white intruders; 3. appeals to the Government 
by the Indians for the protection of ihejr rights; 
4 failure of the Government to provide, or the 
provision of inadequate protection; 5. efforts on the 
part of the Indians toward self-protection, and some¬ 
times retaliation for wrongs done them; 6. official 
military restraint and often chastisement; 7. so- 
called treaties of cession at a price fixed by the 
guardian Government, someiiines procured fraudu¬ 
lently by shrewd negotiators and undue influence 
upon tribal representatives, sometimes compelled by 
threat of force, seldom voluntary. 

Such, in brief, is the cold outline of the national 
history with respect to this dependent people. Deny 
it though we may, the facts are written in large 
letters in the debates of Congress and die records 
of the fifty-odd wars the nation has waged against 
this helpless race. 

The past is gone forever. It is the present situa¬ 
tion of the Indians that requires to be corrected. 
The facts of sociological importance are that in 1492 
—when the White Man assumed responsibility for 
the Red Race—there were, according to the ethno¬ 
logical experts, 918,000 aborigines within the pres- 


ZUNI WOMEN AT WORK 

Kneading bread and making it ready for the baking. Right i Preparing clay for the mdking of poUvy 






ent continenlai limits of the United States. In 1910 
there were 403,000 so-called Indians of all degrees 
of admixture—a decrease of nearly sixty percent in 
four centuries. We know the cause of this decrease 
—wars, wholesale murder, small-pox, tuberculosis, 
sexual diseases, whiskey, attendant dissipation, low¬ 
ered vitality, starvation. Removals account for a 
very small part of it. In 1920, however, but a 
decade later, the census showed that there were but 
26S,683 persons in the United States who claimed 
to be Indians, while the Commissioner of Indian 
Affairs in 1924 reported but 320,497 legal Indiana 
of all degreeis of admixture, and 102,()02 full bloods 
Query? What became of the 137,317 Indians who 
vanished between 1910 and 1920? How i.s the dis¬ 
crepancy between the census figure for 1920 and the 
number of legal Indians in 1921—a difference of 
54,814—accounted for? 

Plainly, the Indians are amalgamating at a very 
rapid rate with the whites. The returns mentioned 
are conclusive that a sixth of all the Indians of 
whatever degree of red blood, or persons who claim 
to be Indians for purely legal reasons, are. indiscern¬ 
ible as such, and must claim to be Indians to be 
distinguished from the whites 

Reservations Have Become Prisons 

By reason of the lowered vitality of the Red Race 
in consequence of Us experience of the jiast four 
centuries, the average Indian seems to be physically 
inferior to the average white man Yet, the average 
half breed does not appear to be physically inferior 
to the average Indian, his mental capacity is in¬ 
ferior to that of neither race; his intellectual growth 
depends upon environment and opportunity. 

There can be little doubt that morally the red 
man is the equal of the white. In the late war the 
psychiatric test was applied to thousands of all four 
races—white, red, ydllow and black. The red man, 
unlike the Asiatics and Africans, showed a greater 
power to resist mental strain than whites. An emi¬ 
nent authority, who knows the red race, insists that 
this superiority is due to the spiritual poise that has 
come to it from a philosophy of life that makes God 
not ap anthropomorphic deity but a universal, omni¬ 
present, benignant force m nature, giving to the 
Indian an ability to stand fast, an integrity, a funda¬ 
mental something which lies at the roots of his race, 
a something in human character to which faith may 
be pinned, as well as his characteristic staunchness, 
dignity, self-respect, and strength of mind. 


The foregoing conclusion affords the clue to the 
solution of the sociological problem of the Indians. 
To insure the economic is but to insure the social 
welfare of a people. If the remaining pure Indian 
blood is an inevitable national admixture, common 
sense dictates that it be protected in order that it 
be not debased and that with it an inferior strain 
be not admitted Without regard to justice and the 
duo of the Indians, therefore, it goes without saying 
that for the good of the white man no Indian should 
lie denied the highest form of free education of 
which he is capable, and that rudimentary educa¬ 
tion, at least, should be enforced upon all Indians. 
Medical aid, hospitals, and asylums for orphans, the 
blind, aged, infirm, homeless and insane, should be 
freely placed at their di-posal and no want on their 
part suffered to exist in these respects. 

We now come to the purely political problem that 
confronts Congress 

The Indian social unit is the tribe. Half a cen¬ 
tury ago the remnants of the tribes were confined to 
reservations as the only possible expedient to save 
them. Under the existing circumstances the reserva¬ 
tion policy was sound, since reservations were no 
more nor less than refuges. Viewed in any other 



ACOMA INDIAN MAIDF,N.S 
The peculiar hair drrsit indicates that they an unmarried 
Upon marriage, the hair is morn in a long iworl 


light the system would have been unjustifiable. Nor 
was it ever assumed by President Grant that reserva¬ 
tions were to be more than the medium of trans¬ 
forming the remaining hard-j»ressed Indians from 
their aboriginal stale to the economic order of the 
nation In order to transform an aborigine it 
was essential, therefore, that lie be given an estate 
adequate to enable him to abandon the communal 
society of the tribe To this end the Indian Home¬ 
stead Act of 1875 and the General Allotment Act 
of 1887 were passed. Under both, be could, by his 
own act, ai quire an estate of which the Government 
stood as trustee in belialf of himself and his pos- 
leritc, protecting him against his own limitations 
and the wiles of the unscrupulous whites. Today 
appioximatc'lv half the Indians retain their tribal 
relations, still speaking the language of their great- 
great-grandfatheis. Herded like the few remaining 
buffalo on leservutions Which now merely serve to 
incarcerate them in the alMiriginal economic and 
social order, from refuges the leservations have be¬ 
come foi lliein dark prisons from which the sunlight 
of civilization is excludc'd by the outworn govern¬ 
mental system. 

Their Needs Musi Be Studied 
Plainly the old jiolitual system must be revised. 
How should ihi-- lie done.'' Not by the passage of 
new and di-sc ounce led slaliiles The problem must 
be solved iii an intelligent and scicntihc way First, 
the needs of the Indians, which vary greatly witli 
localities, must be studied. This can only be done, 
as pointed out by President Cleveland, by a body of 
able, unprejudiced men, similar to the Uawes Coni- 
inissioii of 1893 On the Commission should be 
placed only men of vision and ability -trained 
soc-iologi-cls, economists, and political scientists. It 
should include- several Indians in order to afford to 
Its white members a lens of iindei standing, through 
which the line nature and aspirations of the Indian 
may lie viewed in a sympathetic wav Upon the 
finditig- and ret ominendalions of such a jury alone 
can Congress devise the net c-ssary laws to put into 
effect a policy designed to solve the Indian problem. 
Until the inftirniation that such a lommission can 
acquire is foitbcnmmg, let the well-wishers of the 
Indians direct their efftirts solclv to the support of 
its work anti tease to urge upon Congress special 
legislation that alone can not aectirnplish the einanci- 
palitin of the race. For that an entire new and well 
coordinated political system is necessary. 
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T)7E7)HK;WATstiPFR CONTINENT, 70,(xi0,000 YEARS AGO, AND A LATER PHASE OF CONTINENTAL DRIFT, 500.000 YEARS AGO 


Although the present continental oullinn are rniighh inilicated on the left-hand map. these lines did not actually exist on the anginal suKr-continent. The map on the right shorn the 
comparatively narrow Atlantic Ocean of ihe early part of the glacial period India, once twice as long as now, was “telescoped” Into Asia, forming the Himalayas 


Are the Continents Drifting? 

A New Theory Whieh Is Arousing Controversy Among Seientists 

By Albert G. Ingalls 


nUPPOSK H giant, landing m the Pacific 
' Ocfan, should place one hand against 
North America and the other hand 
against South America, and push holh 
continents easlwaril ario*.s the Atlantic 
Ocean until they came up against Plurope and Africa 
If you will look at a map of the world, such as the 
one shown helow, or better still, a glolie, you will 
find that the two AmencaH would fit the irregular 
curve of the opposite shores of the Atlantic almost 
as neatly as a ferryboat fits its slip. The) would 
fit almost like the parts of a jig-saw puz/le. 

This seems to be a remarkable coincidence. 

Is It only a coinc idetice'^ 

Professor Alfred Wegener, of the department of 
mineralogy and climatology at the Austrian llni- 
versity of Graz, says it is not Millions of years 
ago, he says, the two Americas, as well as Kurope, 
Asia, Australia, Antarctica and all the islands <>f 
the present-day world were one continent, centered 
around Africa. 

Tidal forces—the attraction of the sun and moon 
for the earth’s solid mass (not c«ean tides | liroke 
this super-continent up, and the pieces slowh chs- 
persed in various directions, like the blocks of a 
great, flat cake of floating ice which is broken up 
by the waves Some of these pieces, the presenl 
continents and islands, are drifting yet, graduallv 
moving away from the nuclear Africa 


A Theory Under Heavy Fire 

This theory is startling To many U seems absurd 
It may prove to be erroneous It may gam final 
acceptance among geologists. At the present time 
it IS strongly heterodox, but there is something about 
it that seems to captivate the interest of scientists 
They have given it a fair hearing and it is lietng 
discussed seriously in various scientific journals 
But it will remain undei judgment for at least ten 
years Aliout 19L') theie will he a wav 1o jiul it to 
a strict test I shall conic lo that later In the 
meantime the reader should not Ice too cjiiick to 
condemn the Wegener theory, for, like nianv other 
theories that have graduallv overeoine adverse re- 
.sislarice. there is more to it than one might llnnk 
at the start 

How could the continents acicmlly drift'' Are 
ihev not allaehed to the solid heart of the earth''' 
In fact, are they not an integral part of it''* To 
explain this we shall have to go back a wav 


Tor a long lime the geologists, geodesists and 
geophysicists have known that the earth is solid all 
through, not molten according to the earlv belief 
Earthquake waves arming through the earth show 
us this fact. 

The central core of the earth is probably a mixture 
of nickel and iron. Suess, a famous geophysicist, 
therefore named this core material nife (Ni. nickel, 
I'e, iron—chemical svnihols) 



The hears, hltirh lines represent the real edges of the ion 
tineiits, thi shallow continental shelves being a pan of them 

Surrounding this spherical core of nife is a deep 
layer of snaterial which Suess called sitna, its chief 
(onstiiuenis being silica (Si) and magnesiqin (Ma). 
The heavy rock, basalt, is a kind of sima. 

I’hird and uppermost cximes the lighter sial, form¬ 
ing the continents and islands, but lacking m the 
sea-heds, where the gima layer lies bare. 

Tlic core of nife vie can forget in this considera¬ 
tion The Sima and sial we shall need to remember. 

The simn layer is heavier than the shl of which 
the continents and islands are composed. There¬ 
fore the sial lies on top. Basalt has a specific 
gravity of about T—that is, it is three tunes as heavy 
as water, volume for volume. Granitic and gneissic; 
rocks, which compose most of the land surfaces, 


liave a specific gravity of only about 2.9. The float¬ 
ing blocks of sial average about sixty miles thick. 

It IS hard to think of solid rocks as “floating” on 
other solid rocks. Rock, however, is viscous, solid 
a* it appears True, it is not as viscous as things 
we ordinarily call viscous—motor oil, syrup, tar— 
but in a relative sense it is viscous. 

In laboratory experiments, rcxiks placed under 
enormous pressure have been made lo flow within 
fairly short lengths of time Given more time, less 
pressure will likewise jiroduce a flow Even under 
slight stre.ss some rocks bend. We have all seen 
thin Slone slabs that have sagged at the center. 

Another analogy, familiar to geologists, is that 
between the rocks of the earth’s crust and common 
pilch \ ou can press your whole weight against 
cold pilch without deforming it. Yet if you place 
a fifty-rent piece on its surface and leave it there a 
while, you will discover that the coin has gradually 
worked its wav down into the pilch. Like pitch, 
rock will flow if there is time, except that it needs 
much more time for the same amount of pressure. 

The ContinenU Are Afloat 

If you conceive the continents as blocks of suil, 
some sixty miles thick, based on a heavier layer of 
Sima lieneath, and if you know that rocks actually 
do flow under pressure in long periods of time, you 
will have no diflicully in imagining how the present 
(ontinenls of the earth might have drifted in differ¬ 
ent directions like the broken cakes of an ice-floe. 

The continents must not, however, he conceived 
as resting on top of the underlying sima, but as 
floating m it like a piece of toast m a rarebit. 
That is, the continents are nearly as dense as the 
sima, therefore thev float low, with only about three 
miles of vertical proje< tion above the ocean bed. 

Another point over which we may hesitate is the 
continental shelf Where is the actual edge of the 
continent? In school we drew maps (some of us 
traced them) and thus we learned the geographical 
outlines of the continents. Now wc must forget 
these mere geographical outlines and learn the re¬ 
vised physiographical map showing the continental 
shelf as an integral part of the continents. In some 
places we shall find that there is very little differ¬ 
ence. In others there is a great difference in the 
physiographical outlines. Note Wegener’s map. 

Florida, for example, extends many miles to the 
southeast. So doea South America. Europe acquiita 
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HOW THE POLES AND THE EQUATOR MAY HAVE SHIFTED WAS THERE ONLY ONE GLACIAL CAP? 

FoatUs prove that there have been glacial peiiods in the tropia, and troptial rlimatr'i in our arclu regions To account Then both conttncnis are brought together, the outermost 
jor this, IFegener assumes a shijting of the poles Thus the world's coal deposits could have acrumuJati J near thr tropics ternunal moraines of the ice cap (doited line) join up evenly 


a large wing extending northwest, and the British little shaky. Other scientists have helahored it aceoniplished hv the lunar method which is not abso- 
Isles are merely a little patch on that extension, strenuously because no cause that seemed sufficient lutely precise Can these figures be trusted? In 
Most of the area of sea between the East Indies is to account for the break-up and drift has been given, any case, they will not be trusted 
an integral part of Asia, but the equally shallow Dr. Harold Jeffreys, brilliant Cambridge University What is planned includes not only Greenland, but 
area surrounding New Guinea is a part of Australia, geophysicist and author of a noted book entitled many other points in the world. Last year, at a 
All of these extensions are really slightly sub- “The Earth. Its Origin, History and Physical Con- meeting of the world’s geodesists, it was voted to 
merged plateaus, less than 600 feet beneath the stitution,” refuses to accept the Wegener theory establish a world network of longitude determina- 
surface of the seas. They are a part of the con- “unless forces enorniouslv greater than any yet sug- tions obtained by radio time signals, u method which 
tineiital shelf and are therefore a definite part of the gestod are vet available.” js precise. Ten years hence, a redeterniination will 

continents. All this is common physical geography. Sometimes, however, science makes progress by tell whether the continents are drifting or not. Radio 
and so we must not accuse Wegener of fixing up the building up a structure which is out of logical se- alone makes this fine degree of precision possible, 

continental outlines to make them fit his theory, quence. Thus, “if adequate geological proof of The Wegener theory includes too many details to 
Now let us go back in geologic lime to the juvenile continental drift is forllu ommg,” says Dr G W. cover in this space There are interesting check 
earth and try to get some idea of the sequence Tyrrell of Wegener’s theory, “geologists will believe tests which show how several hypothetical former 
through which its continents are supposed by Pro- it despite any assertion of its physical or mathe- land budges between some of the continents, which 
feasor Wegener to have passed. raatical impossibility.” A cause for the hypothetical geologists have always had to postulate m order to 

For hundreds of millions of years there was only drift may be found later account foi u clo.se similarity between widely sep- 

one continent, or su^ier-continenl. Life existed on it arated fossil fauna and floras, are done away with 

and evolved practically as our geologies leacli, ex- A Way to Test Thia Theory when the continents are considered to have been in 

cept that instead of existing on separate continents In Cretaceous tunes, houth America broke away actual lonluct duiing most of the evolution of plants 
it was all on one greater continent from the super-corilinent and drifted westward until and animals There are analogies Ivetween the rock* 

Thus, early in the Jurassic Period, perhaps it met with the strong resistance of the well-cooled of Brazil and Africa There are explanations of the 
40,000,000 years ago, Antarctica. Australia with Pacific Oc'eaii floor. The drifting force continuing, hitherto inexplicable distribution of the evidences 
New Zealand and New Guinea, India, and South the western margin of South America was crumpled of geologicallY aiu icnt glnc-iai periods. These are 

America lay adjoining South Africa, Asia and up, and we have the Andes range of mountains. explained in convincing, even if rather one-sided. 

North America were further awav from the center, North America remained attached to Greenland, detail in Wegener’s recent book, “The Origins of 
but were still a part of the single mass. and Greenland to the Old World, at least by its Continenls and Oceans” (Dutton), a book of about 

In the course of the Mesozoic Era (Age of Rep- northern half, until comparatively rcccitllv, perhaps 2(X) pages, well suited to the general reader, 

tiles) and the Tertiary Period (Age of Mammals) only a million years ago Now that it has cast off, Wegener’s iheorv of continental displacement is 
ihb great area broke up, progressively, into smaller Greenland is thought to be moving awav from Scot- frankly an hvpotln-sis It is more than a “guess,” 

blocks of land, and these liegan a disjiersive drift, iand at the rate of 60 to 120 feet per year. It ought, because it is fairly well controlled bv partly estab- 

What broke them up? What dispersed them? then, to be easy to test this Greenland drift. In lished principle-, of geophysics, a science about 

Here Wegener’s theory, which he prefers to call “the 1823, in 1870 and in 1907 some determinations of which we know, however, comparatively little at the 

theory of the displacement of the continents,” is a longitude were made in Greenland, but this was present time. 



THE CONTINENTS ARE RELATIVELY THIN HOW THE SIAL OF THE CONTINENTS MAY ACTUAI.IY JOIN THE SIMA BENEATH 


This crosj-section of the earth is diagrammatic; actually no The transition is gradual and non-unsjorm Note that mountains indicate added thickness of sial, required to buoy them 
sttch uniform conditions are Mieved to exist up; while shtdiow underwater areas require less thickness for support This is according to the principle of isostasj 
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LONC.ITIJDINAL AND CKOSS SECTIONS OF THE KILN 
oveil and ihr method of placing the shall The right view shows the method of cutting a keyway out of the obstruction 


Shooting Clinker Rings from Kilns 

By Captain Edward C. Crossman 


-IT FIRST glance tins may seem like a 

story bettei adapted to a sportsman's 
magazine than one of technical per¬ 
suasion. Experienced persons tell me, 

- however, that the variety of shooting 

touched upon in this article has not the least con¬ 
nection with sport. 

It appears that the gentlemen engaged in the 
pleasant and easy business of producing cement from 
lime rock and other things are troubled with the 
constant formation of clinker rings in the kilns 
which affect the flow of the clinker when they are 
allowed to build up to any extent 

Removing one of these rings, without giving the 
kiln plenty of time to shed it.s calories, has been 
impossible, and letting a kiln cool down sufficiently 
to work on the inside, produced much grief in the 
cement business because of the tune lost in the 
cooling off and heating up process. Various experi¬ 
ments in removing the rings without cooling the kiln 
proved failures 

Square-noaed Bullets Used 

One company, the Dewey Portland Cement Com¬ 
pany, of Dewey, Oklahoma, reported that it had to 
shut down each kiln once or twice a day to bar out 
the clinker rings, witli a dozen men on n water liar 
and requiring a half hour’s time In turn, this re¬ 
quired firing the kiln a half hour without feed to 
restore the proper temperature, while the constant 
cooling and heating did an unknown amount of 
damage to the hrick 

These kilns are pleasing tubular lonlnvunces, 
roughly ten feel or so in diameter, with fire-brick 
lining and an internal heal several degrees higher 
than the reputed temperature of the brazen lunges 
of Hades In them the two priiiripul components 
of cement are burned to a cl inker, which is later 
ground to the fine cement familiar to commene 
The rings are glowing masses of practically 
molten rock, not unlike lava. Once formed they 
do not easily yield to persuasion 

Inasmuch as removal of the ring meant operating 
from the outside of the fiery kiln and ajiplying 
force to break through at some point and thus 
weaken it, some genius evolved the idea of using a 
gun and shooting awav a [lorlion by dint of re¬ 
peated blows from heavy projectiles. 

.So they tried the gun method, the program rang¬ 
ing from shotguns with solid halls, to machine guns 
The inetliofi was found to have some proimse, but 
the guns would not stand nj) to the work 

Muili j)iihli( itv was released by one arms com¬ 
pany alleging that its make of repeating shotgun 
was used for this purpose hut the process was much 


more successful on a typewriter than on a (-linker 
ring. Another company made up hollow, brass 
bombs filled with black powder, the bombs explod¬ 
ing the instant they came in contact with the incan¬ 
descent ring The scheme was not a success. 

The single balls fired from the twelve-gauge re¬ 
peating .shotgun lacked the rei^isite wallop to smash 
away the portion of the ring at which the missiles 
were fired, while the gun would not last more than 
a thousand shots under the pleasant conditions pre¬ 
vailing at the kiln mouth—intense heat, grit and 
continuous firing. 

The next step was to try an eight-gauge double 
gun, loaded with a three-ounce cylindrical slug of 
lead. This is roughly three times the weight of the 



THE CEMENT KILN GUN IN OPERATION 
The gun IS mounted on a pivoted bracket at the end of 
the kiln, and i\ operated through a peephole 


ordinary loiind hall used in the twelve-gauge gun. 

Tins proved to he much more successful. The 
projectile had the requisite punch. The only thing 
lacking was a simple, strong, fool-proof gun that 
could easily be mounted for the purpose, would 
iiiflirt no recoil on the operator and would stand the 
slrenuous conditions of the cement business. The 
operator of the experimental eight-bore double gun 
W'huh was tried in one of the eastern plants, fired 
more than 200 shots in one morning through the 
small peephole leading into the red-hot kiln. 

Three strong osteopaths finally brought his 


shoulder back into approximately its normal posi¬ 
tion but the experience proved that the shoulder 
method was entirely out of the question. 

The solution of the problem, as worked out by 
the company conducting the experiments, the Rem¬ 
ington Arms Company of New York, was first, using 
a special cartridge not chambering in any gun other 
than their special cement gun, somewhat similar to 
the eight-bore shell, but firing a heavy cylinder of 
lead of about three ounces The cylinder is cut off" 
square to give full force of impact without penetra¬ 
tion. Next, to fire this cartridge, this company de¬ 
veloped a simple and strong form of bolt-action, 
single-shot weapon, using the simple, strong, and 
crude door-bolt type of breech closure. 

This entails no more expertness on the part of 
an operator than turning up a bolt handle and pull¬ 
ing It back as far as it will go for the insertion of 
the loaded cartridge, then closing it and pulling the 
trigger. 

The Punch of an Elephant Gun 

The gun has a very short barrel, a pistol grip for 
the firing hand and is mounted with a heavy, spiral 
.spring at the muzzle end to absorb the recoil. The 
gun is mounted on a pivoted bracket at the end of 
the kiln with the muzzle opposite a small peephole 
cut in the kiln wall, permitting the operator to 
watch the placement of his shots on the selected 
portion of the clinker ring. 

The cartridge is powerful enough to deliver a 
punch akin to that of an elephant gun, or tank gun. 
The three-ounce slug, if given a velocity of 800 feet 
pp.r second, would develop an energy of better than 
1,800 foot pounds and little of this would lie used 
up in mere penetration beeause of the pleasing square 
face and huge cross section of the slug, which is 
eight-tenths of an inch in diameter. 

The method of using the gun in breaking down 
the rings is to concentrate the fire on one portion of 
the ring, placing the bullets close together and in a 
row, and breakinjg out a keywav through the ring. 

The Dewey Company, before quoted, reports that 
It finds it necessary to shoot the ring out as soon 
as It forms, an average of twenty shots being used 
in the process. The kilns are “down” for this pur¬ 
pose twice a day of twenty-four hours. 

As the range is short and the mark large, no ex¬ 
pert marksmanship is required. It is reported that 
almost any man who is able to hit a five-foot door¬ 
way with the front end of a wheelbarrow, can be 
used for this ring shooting. 

At the present writing it is reported that fix of 
these guns are in use by six different plants and 
that they are giving satisfactory results. 
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Are These Elephants? 

By Albert G. Ingalls 


10 THE Copan sculplureg made by the 
ancient Maya race of Honduran, which 
are reproduced on this page, represent 
in your opinion, elephant*,, or would 
you take them to be intended for tapirs, 
macaws, turtles or cuttlefish'^ 

Simple as the solution of this question appears to 
be—for nearly everyone to whom we have shown 
these figures has pronounced them elephants—two 
factions of scientists have been engaged for vears 
in a bitter war over it. That war has just broken 
out anew. Professor C, Elliot Smith, the brilliant 
and dynamic leader of the so-called “historical” 
faction which believes that the sculptures are in¬ 
tended for elephants, has written a Imok in support 
of his view (Elephants and Ethnologists. E P.* 
Dutton & Co., New York). 

Science would not give much thought to the mere 
interpretation of these four Mayan sculptures were 
It not for the fact that a decidedly important problem 
of human history depends on this interpretation. If 
these figures depict elephants, it practically proven 
that the remarkable civilisation of the Mavas did 
not originate in the New World without outside 
assistance, for scientists believe that there were no 
elephants in America at the time of the Mayas. It 
would point strongly, therefore, to the iheory that 
other races of people gradually extended their ad¬ 
ventures and explorations across the broad Pacific 
and finally landed, by accident, by design, or by a 
combination of these two causes, on the western coast 
of America where they took root, thu.s transplanting 
the Old World culture to the New W'orld. This is 
the view of Professer Smith. 

What we now call “civilisation” can be traced 
back to historical beginnings in the countries sur¬ 
rounding or close to the Mediterranean Sea. 

Professor Smith’s idea takes the origin of all 
these cultures, Mediterranean, Qiinese and Amer¬ 
ican alike, back to a much earlier time in pre-history, 
when they probably arose on a fundamental basis 
of a sort of pre-civilization which spread over most 
of the world. 

This supposed more ancient world-spreading cul¬ 
ture, Professor Smith has named the “heliolithic” 
OttHure, a name derived from the words for “sun” 
attd “stone,” and so named from the customs of 


worshipping the sun and of setting up great monu¬ 
ments of single stones, like those of Stonehenge, in 
England. Survivals of this culture include, among 
other things, the custom of worshipping the sun. 
already mentioned; the use of the mysterious swas¬ 
tika symbol, signifying good luek, the “eouvade”— 
the very curious custom of putting the father to bed 
when a child is bom; the single-stone monuments 
and the building of pyramids, the custom of cir¬ 
cumcision; the piercing of the ears; tattooing, the 
binding of the heads of infants, so that the skull is 
deformed; exogamy, human sacrifuc: and the in¬ 
vention of agriculture hy irrigation. 

These things are partly commonplace and of such 
a nature that it is not unreasonable to think that 



Macaws, say the opponents of Professor Smith, who retorts 
that to prove it they single out profile D, the most seriously 
damaged of the four (A, C is the reverse side of B, D) 


isolated peoples might have hit on them independ¬ 
ently in the course of centuries No one of them, 
taken alone, would be r’onviiicirig proof of common 
origin But taken as a whole, it is difficult to avoid 
the belief that these customs do indicate a common 
source. 

We mav easily trace these elements of the helio- 
lithic culture both east and west from Egypt or 
Southern Asia To the west, they lead us across 
northern Africa, through Spam and Frame to west¬ 
ern Ireland. To the east they appear to have spread 
to Mesopotamia. India, and the peninsula of Siam. 
Beyond this point the culture seems to have taken 
two eastward paths The southernmost led through 
Melanesia, Polynesia and finally reached the west 
coast of South America where it look root in Peru. 
The northern branch seems to ha\e reached Central 
America hy wav of Micronesia, or the islands of 
the Pacifu, east of the Philippines How? In large 
canoes To quote Professor Smith “The ancient 
manners who made their wav inlo Polynesio dis¬ 
covered and settled in almost every islet on that vast 
expanse of ocean Is it at all likely that seamen 
who wandered a« far as F.aster Island, Hawaii, and 
New Zealand, refiained from going further east’ 
Is it not lertain that for every bout which chanced 
to reach F.aster Island—a microscopic speck in far 
eastern Polynesia—there musi h.avc heen hundreds, 
if not thousands, that missed it and passed on to the 
Anierican coast?” 

This IS where the Mayan sculptures fit into the 
argument In India and Cambodia the elephant had 
religious sigriific am e -in fact, it still has No ele¬ 
phants, nianirriolhs or mastodons lived in Mayan 
days in America Is it not natural that the sculptor 
of the Copan monuments, descended from some 
earlier sea wanderer and never having seen an 
elephant himself, but having with him some crude, 
handed down representation of the elephant, should 
have mistaken its cve foi the nostril and its ear for 
the eye’ 

Among those anthropologists who decline to fol¬ 
low Professoi Smith there is little lendcm-y to deny 
that the same culiiiral elements are common to both 
the Old \Corlcl and the New World What they 
refuse to do is to conclude that this is more than a 
coincidence. 
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Our Point of View 


A Call for the Automatic Train Stop 

]HE rrcriit fatal a((idetit on thr main 
lines of the Pennsylvania Railroad he- 
iween Philadelphia and New York, 
when an e-xpres*, train, running in u 
thick log, crashed into the rear of 
another express tram, lausing the deatli of ten people 
and the injury of thirty or forty others, inevitably 
suggests Uie thought that had the automatic train- 
slop been installed on that section ol the line, the 
collision would not have ociurred The Interstate 
Commerce Commission had ordered forty of the 
principal railroads of the country to install the auto¬ 
matic stop where the traffu is heavy and pe< uliarly 
exposed to the risk of collision, and in justice to the 
Pennsylvania Railroad Company, it should be re¬ 
membered that, in common with other railroads, 
they have been engaged, since the date of that ordei, 
in testing out various systems of automatic tram 
control wilfi a view to hiidmg one that will be 
thoroughly reliable and above all, weather-proof 
To make a complete installation of automatic control 
over the thousands of miles covered by the (ioni- 
mission’s order will involve an immense expenditure 
of funds; and the railroads should he allowed a 
reasonable time to make their preliminary exaiiima- 
tion very Uiorough, so that they may feel c'crlam 
that the type adopted will give satisfactory servic-e 
Apparently, the collision was due to a failure of 
the huiiiaii element. The engineer of the second 
train, in spite of the fact that he had a record of 
twenty-five years of servic-e without an accident, ran 
by the distant or caution signal, which he claims 
was hidden in the fug, and apparently saw the red 
light only when he wa.s close upon it. The tram 
ahead had stopped at this red light and started again 
when it showed clear, and was running at a speed 
of about ten miles an hour, when the train behind, 
at a speed of from fifty to sixty miles an hour, 
crashed into the rear steel sleeper The unpart was 
such that this car was telescoped into the one ahead. 

The annual nunilier of collisions on our railroads 
is diminishing steadily, but as long as llieir pre¬ 
vention depends upon the fallible human element, 
they are liable to iK-eur. Only when automatic tram 
control is installed will absolute safety be assured 
This, as we have said, will be u costly work, and 
the demand for it comes, unfortunately, at a tunc 
when the Railroads arc struggling by rigid economies 
to produce that minimum dividend of six percent, 
whicli is essential if they are to secure the necessary 
capital for upkeep and betterments. 


Mitchell vernu Diacipline 

Due to the widespread misunderstanding, we think 
it should be made clear that Colonel Mitchell is 
being tried, not for his views on aviation, but lor 
his breach of military regulalion.s and the means and 
manner of his expressing these views. It is a viola¬ 
tion of military regulations for an offHcr to iiii his 
opinions on military matters by conducting jiropa- 
gaiida through the press, and it is doubly a breach 
of military regulations for an oCBcer, in a public 
statement, to abuse his sujieriors, using the word 
“treasonable” jn describing their condurl of military 
affairs. If the conduct of military affairs was so 
bad that Colonel Mitchell felt he was called upon 
to make an expose, there was onlv one way for him 
to do this- and that wa.s to resign his commission 
and carry out his attack in a (ivilian capacity, which 
he would be perfectly at liberty to do. 


Vl liv is a breach of military discipline so grave 
an offence’:' For the very good reason that discipline 
of the strictest kind is the fundamental quality which 
distinguishes an army Irom a mob. It is discipline 
above ail liiat makes an army; and it is of the very 
essence of discipline that each man shall subordinate 
himself absolutely to those who by rank are above 
him. 

The moment a mcinher of an army, whether he 
he private, lieutenant, major, colonel, or of whatever 
rank, liegiiis to act on his own initiative, and pro- 
(laiin his own individual views on organization, 
lui tics or stiategy, except it be in a communication 
to his immediate superior, that man becomes a 
monkey-wrench thrown into the elaborate machinery 
ot the arinv. He mav be perfectly well-intentioned 


Water for Next to Nothing 
It it not stretching a point too far to 
say that, next to the air we breathe, a 
supply of pure drinking water is the 
greatest necessity of our daily life. Else¬ 
where in this issue wiU be found an article 
on the greatest munidpsd supply of mod¬ 
em times, as provided by the impoeing 
series of dams, tunneb and aqueducts 
which conveys pure mountain water over 
a maximum dbtance of 120 miles for the 
supply of the largest city of America. 
Since sending thb story to faress, there 
have come to our knowledge some facto 
as to the amsizing economy with which 
this great work has been put through and 
u now being carried osi- Every day of 
the year, there u supplied on an average, 
to every citizen of New York, 130 gal¬ 
lons of water; and the astonuhing fact u 
that thb generous supply coats the indi¬ 
vidual citizen, on an average, less than 
three-quarters of a cent per day, or half 
the cost of a decent cigarette. In these 
days, when there b so much protest 
against the cost of our city governments, 
it is refreshing to find a work of dvil 
engineering which b providing a great 
public necessity so economically that it 
b practicsJly lu cheap as the air we 
breathe. 


and have at heart, or think that he has at heart, the 
interests of the army and of the nation, but the 
moment he goes outside of the regulations, he be¬ 
comes a peril to that very discipline upon which the 
army is founded. 

These facts were never so clearly recognized as 
by the great Washington himself (than whom no one 
was more sympathetic with the American soldiers 
of his day) when the shameful neglect of Congress 
caused his troops to go shiftless and without shoes, 
and indeed, without food in their hours of dire ex¬ 
tremity. Nevertheless, at the conclusion of the war, 
when the soldiers were called together, presumably 
by one of their number, to take matters into their 
own hands and with their swords to force Congress 
to fulfill Us pledges and forthwith grant them their 
full arrears of pay, Washington, with the true in¬ 
stincts of the soldier, addressed one of hb most 
memorable utterances to the army and pointed out 


to them, even while he admitted the justice of their 
complaints, that, if they moved as they mtetided, 
they would be guilty of a gross act of insubordipa- 
tion and would rend asunder that discipline which 
alone distingimhes an army from a mob. 

Shall We AboUsh the Submarine? 

If the present world-wide agitation against the 
submarine should lead to an international agreement 
for its abolition, tiie embargo will have been due 
to the ruthless attack which was made by Germany 
on merchant shipping during the World War, Due 
to this, the very word “subinuniie” has taken on 
very sinister meaning, at least m the minds of the 
general public and, indeed, to no small extent among 
naval and military men The dislike of the sub¬ 
marine has been intensified by the many and grue¬ 
some fatalities which have happened during the past 
few years to this type of vessel, culminating in the 
loss of M-1, with sixty-eight men, in the English 
Channel. A few weeks before that, the world was 
shocked by the loss of our own S-51, with practically 
Its entire crew, and Italy has been depressed by a 
similar submarine accident. Among naval men, 
there is a division of opinion; hut it is not to be 
forgotten that the Washington Conference, had it 
not been for the Frciuh attitude, would have rom- 
milled itself to a total repudiation. If the sub¬ 
marine could be restricted everywhere and for all 
time to naval warfare, its extreme unpopularity 
would be modified; although it must be admitted 
that even in this field, its effect is more moral than 
practical, for it is a thieat and a deadly one. After 
all is said and done, perhaps the public prejudice, 
which it seems impossible to remove, is similar to 
that against poison gas, and is based on the ground 
that it uses what the man on the street or in the 
held of sport would call “sneak” tactics. Human 
nature is so constituted that anything which carries 
_thi8 quality is the subject of well-deserved detes¬ 
tation. 

Helium as a Life Saver 

A CORKESPONDENT, referring to our recent articles 
on the loss of the Shenandoah, complains that we 
did not draw attention to the fact that the use of 
helium in the gas bags probably prevented the 
wiping out of the entire crew of the ill-fated ship. 
The omission was intentional and was due to the 
fact that in our own mind, at least, and we think 
in the mind of the public generally, the fact that 
the ship was filled with helium was so well known 
as to need no reiteration. Unquestionably, had 
Shenandoah been filled with hydrogen, the sparks 
which must have been generated by the severing of 
electric cables and the tearing asunder of so many 
metallic members, when the ship was broken into 
three sections, would have produced an explosion 
and a conflagration which would have been fatal to 
every meinb* of the crew. It is true, also, on the 
other hand, that the superior lifting power of hydro¬ 
gen and the fact that the substitution of hydrogen 
for helium would practically double the cruising 
radius of a ship, are causing airship constructors 
to search diligently for a substitute for the present 
type of motors and design a heavy-oil engine which 
will be free from the risks that are inseparable from 
the type which is at present in use. Nothing will 
conduce so greatly to the success of commercial 
aviation as the production of such an engine with 
the resulting substitution of hydrogen for helium, 
except in naval dirigibles. 
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Spirit Mediums Fail in Test 


-'R. J. ALLEN (.ILBERT, I'h I), o( Port- 

land, Oregon, ha« been (onducting a 
simple but efTeitive test with the co- 
operation of the Scientific American. 
It has been a test not of the truth or 
falsity of spirit messages, hut of the trulli or falsity 
of communications received through spirit mediums 

More than 3()0 mediums have sent messages. Of 
that number 284 revealed what they believed to ho 
a secret countersign agreed upon by Dr. (olheil and 
Mrs Gilliert beftire her death Every one of the 
entire 281 was wide of the mark. 

Mrs, Gilbert (Florence A. Z. Gilbert I died De¬ 
cember 17, 1917. For months il had been evident 
that her death was impending. She and her hus¬ 
band were both deeply interested in psyihologv and 
they included among tlieir friends a number of per¬ 
sons who were interested in the phenomena of so- 
called spiritualism. Neither of them had ever had 
any experience that convinced them of the possi¬ 
bility of communication with the dead. However, 
they made a compact that Mrs Gilbert would make 
every possible effort after her de^th to communi¬ 
cate with Dr. Gilbert through a medium. To elimi¬ 
nate the possibility of fraud, they agreed upon a 
certain countersign which must accompany any mes¬ 
sage purporting to come from her to serve as a 
guarantee of its authenticity. This countersign was 
placed in a triply sealed envelope. 

After Mrs. Gilbert’s death repeated messages, re¬ 
putedly coming from her, were given to Dr. Gilbert. 

■ None of them bore the countersign. 

To stimulate further attempts by mediums Dr. 
Gilbert made a statement on May iiO, 1922, through 
the Portland Oregonian, offering a reward of S500 
to anyone who would obtain the countersign by com¬ 
munication with Mrs. Gilbert. 

The result of that offer was the receipt of 139 
definite countersigns, all ostensibly from Mrs. Gil¬ 
bert. Desiring that a wider effort be made. Dr. 
Gilbert sought the cooperation of the Scientific 
American and extended his offer to November 1. 
Details were published in our August issue. 


From all parts oi the world message- from spiri¬ 
tualistic mediums wen- received They came from 
Japan, Poland, Germany, France, Auslrnha, some of 
them in foreign languages which neither the doc lor 
nor his wife had ever -poken There were* many 
letters giving communications without anv definite- 
attempt being made to give the necessarv coiinler- 
sig7i. A few of the meclium- exjclained ihul Mrs 
Gilbert was unwilling to give the countersign be¬ 
cause she knew il would cost her husband $500 

The True Countersign Revealed 

The 284 actual attempts at the countersign covered 
a wide range from a sirnjde design, such as a cross, 
to lenglhv quotations. Among them weie siieh offer¬ 
ings as “True love lives beyond the grave,” a scjuare 
and a compass, “Jim, 1 am here, old bov.” “Frank, 
I am happy,” “X,” “An revoir. auf wiedersehen,” 
a shamrock with engravings, “I have a crystal vase 
with white and pink roses, Dear Jolin,” “Fiddle¬ 
sticks,” the Twenty-third Psalm, “Hello. Old Boy” 
“All is well, all is well with my soul,” “Amigo,” 
“James, James, James, I am so far away. Death is 
so wonderful,” “I am with you,” a peacock feather, 
“Morphine, A. Z. G. F.,” “Separated,” favorite photo 
in a box, “Dear Heart,” “Am Happy,” “Ave Maria,” 
“Let me sleep,” “Never be afraid of the darkness.” 

The first message received was the first two sen¬ 
tences of the marriage ceremony. The last one, by 
a curious coincidontr, was “Amen.” Several ad¬ 
dressed Dr. Gilbert as John, Jack, James or Jim, 
although hi« first name is Joshua. 

All of the countersign- submitted by the mediums 
were assembled in the library of the Scientific Amer¬ 
ican on November 12, and the triply sealed envelope 
brought from the vault where il had been resting 
since the offer appeared in this magazine. Before 
breaking open this envelope, however, another was 
read first at the request of Dr. Gilbert. It con¬ 
tained a letter from Dr Gilbert to the editor of the 
Scientific Americap. It said in part: 

“The true countersign to be opened by you con¬ 
tains three events with dales for the same. In reveal¬ 


ing the (ounlcr-ign it miglit be just a- well to stair 
the events without the dates and, if any frauduIeriL 
medium claiiri- to h.ive got the coiimersign without 
niv taking recognition of the same in rny report, his 
fraud would 1 h‘ uulomatu ally revealed by the ah 
-enie of dale- and his iiiuhilily to give the dates, 
whiih he would have no means of knowing without 
a well-nigh itiiposmhle investigation ” 

7h( seiorid cnvelojie was then opened and found 
to contain on Dr. Gilliert’s ofliie stationery, dated 
January 1, 1918, this message 

"Bc'fore Mrs J Allen (.ilhert’s death, whicli oc- 
eurred on Dei ember 17, 1917, she and I agreed 
upon a ('erlain password to serve as identification 
of her if she were able to come hai k to me by any 
method whatever. The jiasswoid agreed upon was 
to lie the mention of our three birthdays, viz ■ Mrs. 
Gilliert’s, Dorothea’s (our daughter) and mine. 
(The three dates are here named ) Request has been 
made of Dr. Jame- H Hyslop, .519 West 149th 
Sired, New York C.ily, New York, that he should 
attempt to get in < omimmii ation with Mrs. Gilbert 
through Mrs. Chenowelh, if possible. Nightgown 
sent to him as an aid in that attempt Signed J. 
Allen Gilbert.” Dr Hvslop was a distinguished 
psychic investigator, whose death occurred some time 
after the password wa- sealed. 

After lieing read, till- note was again placed in 
a sealed envelojie and returned to the vault None 
of the mediums hud stated what it was If any here¬ 
after should allege (ommiinication with Mrs Gil¬ 
bert, there still remain the three dates to serve as 
a password. 

Thus IS tomjileied a lest of spiritualism pure and 
simple The part played by the Scientific American 
has been as an aid to Dr. Gilbert in his effort to 
receive a message from his deeeased wife, if such 
messages are possible W'hcther it proves or dis¬ 
proves anything we leave for the reader to judge 
It should not be eonfused, however, with the larger 
field of psychie researrh, nor with the investigation 
of so-ealled supernormal phenomena tin* publication 
has been interested in for the two past years 
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Comfort from Your Motor 

By H. W. Slaiuon, M.E. 


n " IMEAN exactlv what 1 say hv that title, 
not coiiitori alone from loH-prcsaure 
halloon lireh, loiif!, flexihle springs, 
quick-acting sinilibcrs and sliock ab- 
“ ' ■ sorbers, or rub and luxurious up¬ 

holstery and scat cushions, but real comfort from 
within the motor lUelf. That is the one big, out¬ 
standing development of 192b motonur design, and 
constitutes one of the most important chapters of 
the romance of the automobile industry. 

Up to a few years ago, the gasoline power plant 
that diives our automobiles could hardly lie looked 
upon as a source of comfort It developed the 
power of some ten to fifty horses, and as such was 
expected to produce as much noise and exhibit us 
much temperament as at least a team of high- 
spirited horses. Then come improveinents in design 
which redui-ed the factor of temperament almost to 
the vanishing jioiiit and made llie modern internal- 
combustion motor one of the most reliable power 
sources yet developed. Supplc-nienting these mc- 
chanic^tl improvements, which produced greater re¬ 
liability, was a marked reduction in the amount of 
noise generated liy the motor—for, with the ex¬ 
ception of the exhaust, noise means friction and 
wear, and where these arc reduced, an approach to 
silence follows. 

Vibration Ehie to Lark of Balanre 

But even tins approach to silence did not last long, 
for vibration and wear will soon throw a motor out 
of “tune” and not only does vibration produce wear 
and make a motor noisv. but the- scnsulion which it 
conveys to the occupants of the cai is not pleasant. 

Vibration is due to a lack of lialanc-c or stability 
when an impulse is applied to any nuuerial Vibra¬ 
tions may vary in lime or period from the slow, 
steady beat of a long pcnilidnm. to the mfinilely 
rapid shivi-rings ol the high pile bed Inning fork. 
Now the iiioviiig parts of a gasoline engine are 
naturallv unbalumed, for the crank, c omii cling rods, 
and pistons constitute iinivjn.il wciglits tliioughout 
various poiiions of the recoluiion of the crankshaft 
and flvwhc'cl Fortunalelv, tins apparent unequal 
distribution of weight may be oM-noine in some 
types of engines bv so arranging the rraiiks that 
when one mass of cylinders and comieiling rod.s is 
moving upward, an equal mass will be traveling 
downward. 


In the ease of those crankshafts which ctannot be 
lliiis balanced, however, resort may be made to the 
use of additional ecninlerweighls or balances, which 
will exactly offset the amount of the weight on the 
other side of the crankshaft. Machines have been 
developed which will balance these crankshaft as¬ 
semblies almost to the weight of a postage stamp, 
and the flywheel, crankshaft, connecting rods and 
pistons of an engine so balanced, may be run by an 
external source of power, at almost any speed within 
reason, with no ensuing destructive vibration. 

But note that 1 said that such an assembly may 
be run by external power As soon as we introduce 
the tremendous impulses of the explosions, or rapid 
combustion rather, on which we are dependent for 
the generation of power within our gasoline engines, 
we face an entirely different set of conditions. Con¬ 
sider that one piston of a four, six, or eight-cylinder 
crankshaft assembly is suddenly struck a tremendous 
blow of five or six hundred pounds There is a 
natural lag, or inertia, in the rest of the crankshaft 
and its assembly, which prevents it from responding 
instantly to this tremendous explosive force, and 
there is therefore a twist, or winding, of one part 
ahead of the action of the remainder of the crank- 



A CENTRIFUGAL TYPE OF AIR CLEANER 

The dust filled air enters through the outer ring. The vasw 
and baffle plates vftparl a swirling motion to the air The 
direction of the clean air is reversed and it enters the car 
huretor from the opening indicated by the tehite arrowi 


shaft assembly If we balance a board across a 
saw-horse, and suddenly push down on one end. the 
other end will rebound upward it is true, but not 
until a very considerable distortion has taken place 
in the plank, and when this other end docss spring 
upward, it goes farther than the original end, because 
of the energy stored by the springiness of the board. 

Therefore, we cannot consider even a heavy, steel 
crankshaft to he solid and inflexible when dealing 
with the causes of vibration There is an infinitesi¬ 
mally small twist or whip to any crankshaft when 
subjected to these tremendous impulses generated 
by the explosions in the cylinders At most speeds 
this vibration may not be apparent, or it may be 
neutralized by other tondilions At other speeds, 
however, possibly within a limit of but two or three 
miles per hour, the vibration may become so ap¬ 
parent as to transmit a violent shaking to loose 
fenders, lamp brackets, hood catches, and the like 
until the entire car seems to be suffering with St 
Vitus’s dunce. The speed at which this violent vi¬ 
bration occurs 18 known as the critical speed, and the 
motor 18 said to possess a “period” of vibration. 

Increase in Number of Bearings 

Obviously, one of the most logical ways to over¬ 
come this IS to furnish the crankshaft with as much 
rigidity and stiffness as possible, m ortier to prevent 
distortion. This can be accomplished by making 
the crankshaft large and heavy, and by supporting 
it by means of large mam bearings at frequent in¬ 
tervals throughout its length. This furnishes a re¬ 
sistance and stiffness to the whipping and distorting 
effect of the impulses in much tlie same manner a* 
a light, flexible plank will be made to give less when 
we walk upon it if it is placed over beams which 
are set close together. Thus, the crankshaft of the 
new curs are not only larger tlian might be found 
previously, but are plentifully supplied with bear¬ 
ings, and in many instances we find fire-bearing 
four-cylinder motors, seven-beanng six-cylinder en¬ 
gines, and the crankshaft of eight-in-line power 
plants supplied with nine main bearings. 

Fortunately for designers and motorists, vibration 
can be neutralized or absorbed, A swing, or other 
pendulum-like object, furnishes an excellent illustra¬ 
tion of slow vibration. A small child can swing a 
heavy person high, if he gives a slight push M 05^ 
actly the proper time. On the other hand, if he 
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|MHd^ at wrong time, he eui earily atop the 
««4a^g eventually, by nentrsliiing it. 

Vibration le thus the compounding of a eeries of 
iropuUes, timed in exact accordance with the period 
of the vibrating beat. 

Motorcar engineers have analyred the cause of 
craidcshaft vibration, and have installed neutralizing 
devices which, with the changes in design already 
outlined, have served practically to eliminate this 
heretofore annoying adjunct of motoring. One type 
of device is built within the crankshaft itself, and 
consists of a pivoted bar placed along one of the 
crank arms. Each end of this short bar is kept 
from direct contact with the crankshaft arm by 
means of a flat steel spring. This pivoted bar, of 
course, revolves as a part of the crankshaft and 
through its ability to change Us position slightly, 
when the rapidly-turning crankshaft is twisted out 
of position by the impulses of the explosions, serves 
to neutralize or absorb the vibrations that would 
otherwise be set up. 

One of the most effective means of absorbing 
vibration consists of “dampers” in the form of fric¬ 
tion disks, or revolving weights which serve wonder¬ 
fully well to smooth out the inherently rough por¬ 
tions of the period. 

As drops of water will wear away the hardest 
stone, BO will constant vibration set up a rapid de¬ 
terioration in the mechanical parts of the car. 

The Importance of Oil Filters 

But vibration is not the only cause of wear in an 
automobile. Wear is caused by friction, and fric¬ 
tion occurs whenever fabric or metallic parts move 
in direct contact with each other. It is llie purpose 
of lubrication to interpose a film of oil between all 
looving surfaces, and thus to reduce friction to a 
minimum. Properly designed lubricating systems 
perform this function wonderfully well, provided 
the oil can bo kept clean and of the proper consist¬ 
ency or body. The oil is the very life blood of tlie 
motor, for it circulates to every vital part. There¬ 
fore, if this life-preserving fluid carries disease 
germs in the form of din, grit, or other foreign 
substance, the very purpose of the lubricating sys¬ 
tem will be defeated. Consequenlly, it may well be 
stated that the second most important development 
of automobile motor comfort consists of the attach¬ 
ment on many of the new cars of devices for re¬ 
claiming or rectifying the crankcase oil and for pre¬ 
venting the entrance into the engine, through the 
carburetor, of dirt and dust. 

Oil purifiers are more necessary now on automo¬ 
biles than was the case ten years ago when the gaso¬ 
line then used for fuel was easily vaporized, and 
excessively rich mixtures were not needed for start¬ 
ing a cold engine. Today’s fuel vaponzes at a much 
higher temperature, and this means that the rich 
mixtures required for starting are easily condensed 



NEW TYPE OF CRANKSHAFT BALANCER 
A fiat spring keeps each end of a pivoted bar away from 
the arm of the crankshaft until a vibrating force occurs in 
the latter Then one spring or the other is depressed and 
a counter force is generated which absorbs this vibration 

into a liquid which runs down the walls of the 
cylinders, and into the crankcase oil. This liquid 
fuel, therefore, not only dilutes the lubricant in the 
crankcase, but during its passage down the cylinder 
walls, it washes with it the dirt and dust which may 
have been sucked in through the carburetor. Par¬ 
ticles of carbon which will be loosened from the 
piston and cylinder head, may also be washed down 
into the reservoir containing the lubricant. This 
foreign matter, when circulated with the diluted oil, 
forms an excellent cutting compound similar to a 
valve-grinding material, with tlie result that the bear¬ 
ings and other moving parts of the engine, instead 
of being thoroughly lubricated, are ground away by 
the very means intended to prevent wear. 

In order to reclaim the oil thoroughly, therefore, 
the oil purifiers now found on many of the new 
cars serve two purposes The first is to filter the 
foreign matter from the oil by forcing it through 
various thicknesses of filtering material and fine 
mesh screen. The second is to subject this oil to 
sufficient heat from the exhaust of the motor to drive 
off the condensed gasoline and return it, in the form 
of fuel, to the intake manifold of the engine. The 
lubricant is thus restored to its former efficient state, 
and when so treated, does not require replacement 
or renewal more than once every thousand to three 
thousand miles, depending upon the efficacy of this 
treatment. The oil, purifiers are generally in the 
form of a small circular or square tank, piped to 
the intake manifold and crankiasc of the engine. 
The purifier is not always placed directly in »he 
oil-circulating system of the engine, for its rapacity 
might not meet the total, full-power requirements 
of the engine. The entire amount of oil in the 


crankcase, however, is passed through it at frequent 
intervals, the necessary force sometimes being ob¬ 
tained from suction which is secured from the in¬ 
take manifold near the carburetor. 

But of equal importance with reclaiming the oil 
is the prevention of the entrance of the dust and 
other abrasive foreign matter, which is a part of 
each breath of air taken by the motor. 

It might seem to be an easy matter to cover the 
air intake opening of the carliuretor with a series 
of screens and filters which would catch all of the 
foreign matter contained in the air passing through. 
We cannot afford to starve the engine, however, by 
placing too much resistance in the path of the air 
which It demands The air is not forced into the 
engine under pressure, but is sucked in by its own 
suction pump efforts, and if the cylinders have not 
been filled by the lime that the piston reaches its 
downward stroke and the intake valve has been 
closed, the engine will not have received its full 
charge of explosive mixture, and we cannot expe^ 
full power and efficient results. Therefore a large 
filtering area with many passages must be provided 
or the dirt must be thrown out because of the differ¬ 
ence in weigiil between it and the air which is carry¬ 
ing this foreign matter. 

Vibration and Friction Greatly Reduced 

This second system is known as the centrifugal 
type. By means of baffle plates, vanes, and in some 
instances, small rotating fans, the inc.oming air U 
given a rapid whirling motion, similar to that im¬ 
parted to the milk in a cream separator. Through 
one of the jirimary laws of physics, the heavier dust 
and dirt is thrown outward, and is caught in a trap, 
or expelled directly into the outside air. The in¬ 
coming air, thus freed of the heavier particles of 
foreign matter, passes into tlie cylinders of the en¬ 
gine in a comparatnely hoiiiiless form. Another 
ingenious system of air purifier employs a connec¬ 
tion with the exhaust pijie of the engine to create 
an injector effei t to blow the trapped particles of 
foreign ttiallcr from the air cleaner directly into the 
outside air. 

No mailer how easy its riding, the car in which 
oil must be changed every four or five hundred 
miles, carbon lemoved every two or three thousand, 
bearings lightened or replaced every ten thousand, 
and a geneial overhaul given every twenty thousand 
or so miles of travel, cannot be a real comfort and 
pleasure to its owner. Therefore, the marked re¬ 
duction of engine vibration and the very thorough 
prolerlion of all moving parts against friction, 
created by inadequate luhnralmg materials and the 
entrance of foreign matter directly into the very 
vitals of the engine, mav vvell be looked upon by 
owners, as well as by engineers, as two of the most 
important advances in the past fifteen years of 
motorcar development. 



FINE COUNTERBALANCING IS ACCOMPLISHED BY TWO MODERN CRANKSHAFTS 
A dsvttfltndar crankskaft, with a new type of balancer atladied at the left-kani crank throw In this, a special machine drills holes in the counterweights till balance is atiatned 
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American Eclipse Expeditions to the Far East 

The Total Eclipse of January Fourteenth Should Teach Us Much About the Sun 


IHE chief astronomical event of the pres¬ 
ent month IS undoubtedly the total 
eclipse of the sun, which happens on 
the I4lh Although similar to the 
- eclipse of the year before in the essen¬ 
tial feature Uiat the moon’s shadow reaches the earth, 
and plunges the regions which it traverses into dark- 
nets, it IS curiously unlike it m detail Last year’s 
eclipse was visible onl\ in the western liemisjihere, 
this year’s will l>e visible in the eastern The former 
was observed in the bitterest cold of winlei, the 
latter will he seen in the endless summer ol the 
tropics The earlier eclipse passed over densely 
peopled regions, and it was seen h\ millions of well- 
informed people, the forthi oiiuiig oik (an be seen 
only in thinly settled and jinmitive lands wht're few 
of the inhabitants will understand its full meaning. 

The moon's umbra first reaches the earth as the 
sun is rising in Central Africa .‘'weeping across 
north of Lake Victoria, it passes out to sea, just south 
of the equator, and for four thousand miles traverses 
the Indian Ocean. Coming to land again in Suma¬ 
tra, it crosses the southern part of this island, trav¬ 
erses the whole width of Borneo, reaches the island 
of Mindanao in the Philippines, and then loses itself 
in the Pacific. The region wilhm which a partial 
eclipse is visible extends over the eastern half of 
Africa, and includes Arabia, India, China and north¬ 
ern Australia. 

American Eclipse Expeditions Will Go 

The eclipse is a long one. The maximum length 
of totality—four minutes and ten seconds—cun un¬ 
fortunately be observed only in the Indian Ocean, 
but a duration of three minutes and twenty seconds 
can be secured on the west coast of Sumatra. The 
best observing stations arc in that region In Borneo 
and the Philippines, the sun is mu<h lower in the 
sky and the duration shorter, and (onditions on the 
west African coast are no better Vl'ealhcr proba¬ 
bilities are, however, none too favorable, although 
these again are best in Sumatra. 

Despite these untertainties, and the great distance, 
several astronomical parties are on their wav to 
observe this eclipse. Two are American- one from 
the United States Naval Observatory, including also 
Dr. Anderson from Mt. Wilson, and another from 
the Swarthmorr and Allegheny Observatories, under 
Dr. Miller and Dr Curtis. A Dutch and a German 
party are also en route 

The proposed program of observations is a long 
one. The sun will be high in the skv in Sumatra 
and conditions will be favorable for another obser¬ 
vation of the “Einstein” effect—the bending of ravs 
of light which pass close to the sun Although the 
results of the Australian expeditions reallv settle the 
matter, one more good set of plates would make 
assurance doubly sure. 

The corona will be photograjihed with instruments 
of long and short focus, showing—if the skies favor 
—what changes in its form acrompanv the increas¬ 
ing abundance of sun-spots. Spectroscopic observa¬ 
tions will not lie neglected, and both the outer and 
inner envelopes of the sun will receive due attention 

Among the most important of such obstrvations 
are those of the “flush siiectrum.” Just after the 
moon has hidden the brilliant disc of the sun, the 
sun’s atmosphere is still visible, rising several hun¬ 
dred miles, and appearing to the eye as a brilliant 


By Henry Norris Russell, Ph.D. 

Professor of Astronomy, Princeton Cniversity 
Reseaieh Associate of the Mt Wilson Observatory, Gilifomia 

steel-while line along the dark moon’s edge. Photo¬ 
graphed through a prism—or with a concave grating 
—the light of this atmosphere gives a perfect line 
of information about the sun. One must work 
quickly, for in a few seconds the advancing moon 
covers up llie sun’s atmosphere altogether; but ex¬ 
posures hy a watchful observer can be timed just 
right Even better, perhaps, is an automatic device 
whuh records, on a moving plate, the whole sequence 
of changes in the spectrum, from the time when the 
bright surface of ihe sun is still strongly visible 
until the atmosphere is quite covered by the moon. 



APPROACHING “SECOND CONTACT 
As the moon's shadow thins the sun's waning disc, the 
astronomers will stand at their stations All is ready 


The spectrum of the glowing gases of the solar 
atmosphere consists, as might be expected, of bright 
lines, matching the dark lines of the ordinary solar 
spectrum, but some of these lines are emitted only 
low down in the atmosphere, close to the photo¬ 
sphere, and appear on the photographs as narrow, 
short images, while other lines, which are emitted 
high up as well as low ()^wn, give long and broad 
“crescents”—that is, image* of the crescent-shaped 
arc of solar atmosphere which rises beyond the edge 
of the dark moon. 

The beautiful observations of Professor Mitchell 
in 190.'> and 1925 show that the height to whicdi the 
same lines were visible was not the same in the two 
cases, and further observations, perhaps at many 
eclipses, will be needed to confirm this variation, 
and study its laws. The moving-plate apparatus 
will furnish important information, telling us which 
lines brighten up first, as the sun itself observed, as 
well as which are the first to fade away. 

From the existing observations, it appears that the 
sun's atmosphere is very extensive. The lower part, 
in whose spectrum practically all the bright lines 
are to lie found, rises some two hundred miles above 
the photosphere. In the next few hundred miles 


most of the lines fade out, but the stronger one*, 
even of heavy metals like titanium and iron, rise to 
800 or 1,000 miles. A few lines go much higher, 
up to 4,000 miles, and a very few—belonging to 
hydrogen, helium, and calcium, rise to 8,000 miles, 
all around the sun, forming the chromosphere—and 
above this again to great altitudes in the promi¬ 
nences. 

These unquestioned facts raise many difficult prob¬ 
lems. How much material is there in this great 
atmosphere of the sun? Why does it rise so high, 
in spite of the powerful force of gravity at the sun’s 
surface, nearly twenty-eight times as great as on 
earth. Above all. why do heavy atoms like those of 
calcium rise as high as the far lighter ones of hydro¬ 
gen and helium? 

First, as regards the quantity of gas in the solar 
atmosphere, the independent work of several investi¬ 
gators—Milne at Cambridge, Miss Payne at Harvard, 
and Stewart and the writer at Princeton—show that 
the pressure and density must be very low. 

The Powerful Pressure of Light 

When the gas has a hundredth of the pressure— 
and, at its high lempeiature, less than a thousandth 
of the density—of ordinary air it must be rendered 
hazy hy various processes involving the inter-action 
of electrons, atoms and liglu-waves, so that on the 
scale of solar phenomena, it would appear opaque 
and be part of the brilliant photosphere, Inde^ 
Milne’s latest calculations indicate that this would 
happen at a density a hundred times lower still. 
The transparent atmosphere above this level must 
be of extreme tenuity At the maximum, there can 
hardly he more gas above the photosphere than 
would make, tf compressed, a layer ns dense as air 
and ten feet thick. At the minimum, the thickness of 
the corresponding layer may be only an inch. 

A few feet or inches of air, then, expanded to 
form a layer hundreds of miles deep—this is the 
conception of the sun’s atmosphere to which modem 
physics leads us. 

One may wonder how so thin an atmosphere can 
absorb the lines of the solar spei lrum; hut the outer 
vapors of an electric arc, charged (for example) 
with sodium, although but a fraction of an inch in 
thickness, can absorb the sodium lines more strongly 
than the sun's whole atmosphere does—as direct 
comparison shows. This, then, need not trouble us. 
But by what means is this minute amount of gas 
expanded into an atmosphere a thousand miles and 
more in depth? The very high temperature accounts 
for a good deal, but even more important is radiation 
pressure. The intense outgoing flood of light from 
the sun tends to drive along with it any obstacle. 
On a body as big as a pebble, this effect is insignifi¬ 
cant, hut on such a tiny thing as an atom, it may 
be great enough to balance even the sun’s great force 
of gravity, if the atom absorbs even a small part 
of the sun’s light. 

Above the lowest layer, in which all the lines are 
found (and perhaps to some degree in this layer too) 
radiation pressure must be the main factor in keep¬ 
ing the sun’s atmosphere from settling down cloaer 
to the visible surface. The calcium atoms (which 
absorb the two strongest lines in the whole spectrum) 
must be exceptionally subject to this influence, and 
hence it is not surprising that they rise as high even 
as hydrogen. 
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Steps in the Manufacture of the All-important Rear Axle 


Tht strength of an automobile depends largely upon the strength of the rear axle In 
these photographs, furrushed us by the Timken Axle Company, the first step m the process 
of manufacture u illustrated. Top: Drop forgings ready for machining Accuracy in forg¬ 
ing saves much time and metal in the firusning process, where every motion and every 
minute u figured down to minimum. Lept: This rear end forging is being removed from 


the dies which have formed it, to dimensions iillowing foi the right finishing rut Machines 
are often named or some humorist Itvvrs his mail, Ihertun HiCHT Steel ingots at /ust the 
proper temperature are roughly blanked out in the diop forge The accuracy attained in 
the operation of the hammer is amaiing, deft stunts being sometimes performed for inter¬ 
ested visitors After finishing each picie, the dies are cleaned out by compressed air. 
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GERMANY’S SUBLRBAN TRAINS ARE RADIO EQUIPPED 


Several traint leaving Berlin carry radio receiving apparatus. Headsets at the seats permit 
the passengers to listen in 


Giving Trains a Radio Voice 

Wired Wireless Is Apparently More Adapted for Service on Railroads than Is Space Radio 

By Orrin E. Dunlap, Jr, 


I najdVER since ocean voyagers have been able 
to conununicate with their homes, trav- 
elers have wondered why the railroads 
have not utilized radio for the oon- 
■ ' venience of passengers and for train 
dispatching. The truth is that numerous experi¬ 
ments have been conducted by the railways, but 
radio engineers in signaling from moving trains 
have been confronted by difficulties not prevalent on 
board ship. 

Radio service on trains has been handicapped, 
because the aerial must necessarily l>e low in order 
to pass tunnels and other clearances. This dwarfed 
antenna will intercept broadcasts, but it is not effi¬ 
cient as a means of radiating Hertzian waves. Aerials 
on top of trains are likely to be directional and the 
signals fade when the cars pass mound curves, be¬ 
cause the direction in which the wire jioints is 
ciianped. The Louisville and Nashville llailroad 
found that a single wire strung around the dome 
of the roof and clearing the dome by four inches 
was most efficient. The antenna was tapped and 
lead-ins run to the interior of the cars. Care must 
be taken that the dome of the car does not shield 
the wire, because the perinissihle location of the 
antenna in relation to the roof is confined to a 
small apace. 

Transmission Poor on Trains 

The surroundings of n train differ every second. 
One location might he ideal for radio transmission, 
hut a few minutes later the aerial is likely to be 
shielded by a mountain or bv woods An hour 
later it muv be in the center of a city A ship’s 
radio installation does not have to contend with 
thrsi varviiig (onditiuns. 

Short-wave transmitters have also been tested on 
itioviii).' tiairis, berause this tvpc of apparatus does 
not r((]uirc a long aerial, but there is a “dead" area 
around the low wave station. Although short waves 
travel long dislmucs, they are not dependable for 
siidi short distant (• rommunication as might be 
needed troin tram to tram or from train to station 
.Tin Delaware. Lackawanna and Western Railroad 


conducted experiments in 1914 with radio on trains 
running between Hoboken and Buffalo. During the 
past summer the Great Northern Railway made tests 
to determine the feasibility of dispatching trains 
over the Rorky Mountains by radio, chiefly for 
emergency use during severe winter weather, when 
interference is encountered in the operation of tele¬ 
graph lines through the mountain region. Reports 
stated that the tests were not successful, because of 
static and other obstacles to reliable communication. 



RADIO SITPLEMENT-S THE TRAIN WHISTLE 


The engineer on the Virginian Raihoay puUs a cord which 
uMomaiunlly sends a wired wireless signal hark to the 


helping loenmottve The reply or acknowledgement comes 
in a simi/rir um through the loudspeaker in the cab 


The Canadian National Railways has ten broad¬ 
casting stations scattered across the Dominion and 
the trains are equipped with receivers to entertain 
passengers. Headphones hang near the seats in 
some of the cars, »o that anyone may listen without 
disturbing others, as would be the case if a loud¬ 
speaker were used. Another advantage of the head¬ 
set IS that It excludes external noises caused by the 
train in motion. 

The Midland Scottish Railway, in England, is 
investigating the possibilities of communicating from 
moving trams, and it is hoped that it will be prac¬ 
tical to send and receive messages on the Scottish 
Express and other crack trains of the line, and 
jxissibly effect telephone communication by relay 
through an ordinary telephone exchange. 

No Tuning Neceaaary 

Some engineers have turned their attention from 
space radio to wired wireless, or carrier-current 
telegraphy, as a means of signaling from trains. 
This method employs high-frequency current, but 
instead of the energy being broadcast, it is guided 
over existing conductors, such as trolley wires, power 
lines, metal pipes, the third rail, and telegraph or 
telephone wires. 

Although wired wireless U more limited in scope 
than space radio, it has numerous advantages which 
make it particularly suited for service on trains. 
It requires less power, because the energy is not 
broadcast; there is less chance for interference from 
static or from radio stations; if the conductors are 
broken during a storm, and if the gap is not loo 
big, performance of the wired wireless system is 
still possible; it does not interfere with the regular 
duty of wires over which the carrier current is sent. 
Furthermore, wired wireless is not classed as a 
radio installation. Therefore, a government operating 
license is not necessary and an operator is not re¬ 
quired to be on watch at all hours. The carrier 
current transmitter is only in operation when the 
operator is signaling. This effects economy in tubes 
and ppwer. 

The basic electrical features of regular broad- 
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RAILWAY RADIO IN CANADA 

A hbrary-eompartm^iu car of the Iranfcontinenlal lermce, 
Canadian National HaUiia)}, rquipprd with radio receiv¬ 
ing apparatus, shotoinp the manner in u hii h the antenna 
U erected. There are jurly cars oj this type in service 

caBling equipment and wired wireless apparatus arc 
identical. Standard insVruinenls and vacuum lubes 
are employed in both lascs. Two different fre¬ 
quencies are used in wired radio to permit duplex 
operation, that is, the same as over the telephone. 

The aerial of a wired wireless system is placed 
close to a high-tension or trolley wire. The high- 
frequency current is thus sujreninposed upon con¬ 
ductors, and receivers scattered along the route, 
connected with antennas in close proxirmlv to the 
elevated wires, delect the messages. No tuning is 
done. All adjustments of the transmitter and re¬ 
ceiver are made previous to installation 

The latest automatic system of wired wireless 
communication for railroads has been developed by 
the Westinghouse Electric and Manufacturing Com¬ 
pany, for the Virginian Railway, for the purpose 
of establisliing communication between the front 
and rear of long freight trains, some of which are 
a mile in lenglli. 

The route of the \'irgiiiian Railway passes over 
the Alleghany and Blue Ridge Mountains and a sec¬ 
tion of the course operates on a two percent grade. 


with many curves and tunnels. This portion of the 
road has recently been electrified to permit more 
rapid handling of trams on the heavy grades. Gen¬ 
erally, one locomotive is used at the head of the 
tram and a helping engine at the rear. The problem 
has been to secure synchronous action between the 
two locomotives, especially in starting and slopping. 
Air whistles used on ehttrii loc oinolives do not 
carry as far as steam whistles used on steam engines, 
BO it became nei-essarv to devise a new signaling 
byslcm for the electrified road. 

Wired Wireless Solves the Problem 

Tests with wired wireless showed lhal it would 
solve the problem, and (icrmanent installations were 
made. The trollev wire is used as the londuclmg 
medium, making it neiessury to equip only the 
engines and cabooses The Iruiisinitler and receiver 
are mounted in steel boxes, rigidly built to with¬ 
stand vibration. A motor generator driven either 
from a storage battery or from the source of power 
supplied to the electric locomotive, furnishes ihe- 
high-voltage output for the plate supply to the trans¬ 
mitting tubes. The transmitter consists of a .'SO- 
watt master oscillator tube operating two 50-walt 
power amplifying tubes connected m parallel. The 
receivers cempnse the necessary tuned circuits, a 
detector and tw’o audio-freqnency amplifiers. 

The Virginian’s equipment was designed for 
telephony and signaling, but it is arranged only for 
signaling. A small control box is attached to the 
ceiling of the cab and a cord which hangs out of 
the box is handled bv the engineer m the same 
manner that he would handle the whistle <ord. 
When the engineer desires to signal, he pulls tlie 
signal tope half way out of the control box. This 
starts the motor generator and sends high-frequency 
current out over the wires. He then pulls.the rope 
all the way down and the output is modulated by 
a 500-cycle modulator, producing a whislle-like note 
in the loudspcakei at the other end of the tram 
The code is similar to that used for whistling on 
railroads. The message can l>e acknowledged and 
coinniunieatioii carried on in the opposite direction. 

Germany is developing a system of wired wireless 
whereby passengers on railroads will be able to 
telephone to any telephone number in fierinany and 
also be reached by telephone from any point in the 



AERIAL WIRE.S ON THE D L & W TRAINS 


This IS the method first used by railroads in erecting an¬ 
tennas The necessity of kcepmg the wires dose to the 
steel tool of ihi car. because el tunnels and other dear- 
antes, reduced efficiency and the system was not adopted 

(oiintry The plan is to have a central station, 
whence coniiei lion will l>c extended to any home or 
office jiossessing a telephone Likewise, anybody 
telephoning to the central station can reach the 
express trams and ask for any passenger, who will 
then be paged and taken to the tram’s radio station, 
whence he can talk with the person calling, exactly 
as over the ordinary telephone Only a few minutes 
are required to gel a connection with Berlin. The 
loll does not exieed that of an oidinary long distance 
phone tall of equal length Telegrams will also 
be handled hv the tram's radio station Passengers 
can drop a com in a slot m front of their seats, 
whereupon they will he provided with a headset to 
pick up loncrrls and news 

American telephone officials liave expressed the 
opinion that the Geriiiati system is not commercially 
practicable in tlie Lniled Slates, because of the 
maintenance expense, and the piiblir seems to find 
Us needs met by Uie telegraph facilities at each 
station en route Furthermore, lhe\ claim that the 
speed of American trams makes sending of messages 
unnecessary. 



ONE OF THE HRST RADIO INSTALLATION^ ON TRAINS RADIO CONCERTS FOR CANADIAN RAILWAY TRAVELERS 


In 1914, the Delaware, Lackawanna & fTestern HaUroad equipped one of their trains with If the broadcast us of interest to alt passengers m the club tar the lauds peal,a is sviiihrd 
this apparatus to communicate with their stations at Hoboken. liinghamton and Buffalo into the circtut Otherwise, headsets me provided each irnieter, so that the radio mil not 
Amateurs along the route often talked with the tram disturb those uho do not cme to listen in 
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Men of the Early Glacial Epoch 

In England, Flint Implements 500,000 Years Old Have Been Found 

By J. Held Moir 

Prrniilrnt of tfie Natural History Society of I|wwich, England 


[VEN licfort* the first advartfr of the great 
glaciers which Hunrtg half a million 
years alternately i rept over the north¬ 
ern part of ihe earth and melted hack 
again, East Anglia, a part of eastern 
England, was peopled hv primitive raees of men 
about whom we know only what may he inferred 
from the erude flint implements they left, hut about 
wliose environment the fossils of plants and animals, 
buried in strata of this far-off period, tell us much 
of value This was the Plicxene Epoch. 

Then came the Pleiatoeene, or glacial, Epoch, 
with Its deep cap of ice which invaded most of 
England. It drove man out, presumably, for we 
lose sight of him for perhaps 100,000 years. But 
when the ice had again melted back far enough to 
expose the soil of England during the first inter¬ 
glacial stage we find other evidences of early man; 
and in Germany, from which the England of that 
distant time was not then separated, we find the 
famous jawbone from Heidelberg, massive and 
thick, indicative of a powerful race It is, then, of 
these two limes that our present story treats 


When England Was Sub-tmpical 

If we could have visited East Anglia towards the 
close of the warm Pliocene Epoeh we should in all 
prohalnlity have seen a country of wide plains, well 
watered with lakes and rivers, and supporting a 
large and varied series of animals We would have 
witnessed the movements of great herds of the mas¬ 
todon, a remote ancestral form of the modern 
clejihunl, the hippanoii, a three-toed ancestor of the 
horse, ancient types of rhinoceros; and hyaena, the 
giant heaver, deer, and other creatures which have 
long SHUT become extinct. These animals are such 
as could only live in a warm climate So we know 
that Eastern England was enjoying sub-tropical con¬ 
ditions towards the close of Pliocene times 

But, though we would have been dcofily interested 
in the mammalian life of the ancient East Anglian 


land surface, yet this interest would have been cn- 
lirely eclipsed bv the excitement exjierienc'ed if wc* 
had eonip suddenly upon a party of the prehistoric 
jieople of those days. 

There is no doubt that these remote ancestors of 
man would not have iK-en over pleasant to look 
upon, as they must have exhibited manv ape-like 
cliaiuelers in their forms and features. We may 
imagine them as of low stature, very strong, with 
immensely long arms, and large hands Their bodies 
were clothed in hair, and their skulls were long and 
low, while their jaws projected, and contained 
canine teeth alincxst as prominent as those of an ape. 

It is upon such u parly of carlv men that we have 
now come in our journey over Pliocene East Anglia, 
and we observe they are engaged in breaking up 
large masses of flint, and shaping them into imple¬ 
ments of various kinds. The majority of the flints 



°°°^CI.IFr’A^ ro^SHORE NEAR CROMER 


As the present North Sea erodes this rliff away, new sources 
of early Stone Age implements are exposed 


ore fractured by means of smooth, heavy, well- 
rounded hammer stones which are held in the hand 

We notice that these uiicieiil flint flakers are adept 
at removing large flakes of flint by means of very 
strong and skilful hlow.s, and that these flakes arc 
quickly and dexterously trimmed with smaller 
hammer-stones into implements for scraping, chop- 
[ling, and piercing purposes. We see also that some 
of the implements are very large and are shaped at 
one end like the Iveak of a bird of prey, and wc 
realize what formidable weapons these would he in 
the hands of these savage and determined men. 

Arrival of the Glacial Epoch 

It is very necessary that they should possess such 
weapons, for every day and every night these people 
are in danger of sudden death from the fierce car¬ 
nivorous beasts that lurk in the surrounding scrub 
and jungle. Also they have to provide themselves 
with food, and for this purpose they need large and 
heavy flints, equipped with a cutting edge, in order 
to dispatch powerful animals like the mastodon, 
that have been trapped in pits and other places. 
Around the encampment we sec the remains of the 
creatures killed and eaten, and on one side, the ashes 
of a fire are visible, with several flints, cracked and 
reddened by heat, lying near it. 

In the course of time East Anglia began to sink 
very slowly, and as the sea gradually encroached 
upon the laild, the flint implements and other re¬ 
mains of man were quietly washed into hollows and 
depressions, where they were finally covered by 
great and widespread deposits of marine sands and 
shells. In the eastern counties of England these beds 
are known as “crag,” and when visible in excava¬ 
tions of various kinds, their deep red color is one 
of the most arresting features of the landscape. 

It IS evident that as the land began to sink, the 
climate of East Anglia was growing colder, for an 
examination of the fossil shells in the crag has 
shown that, as we proceed upward from the lower 
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Machining Mountainous Masses of Metal 

The Story of an Organization Which Possesses Gigantic Machine Tools and a Well-trained 
Coqjs of Workers and Which Puts a Just Valuation on Men as Well as Machines 

I'lioiuKraiih' mndr in (In- plant of Tin- Hoovi-ii. Owtn' Renlachler Cuiupany, Hamilton. Ohio, by StaniJliii 



lIIEIfE IS sonielhing about the handling 
of large masses of metal, of transform¬ 
ing the visions of engineers into the 
liuge engines and “fine realities of steel 
and iron," ihul fundamental!v affects 
men and organizations In the shop where the pho- 
tograpfis on tin se two jinges were made, are some 
of the biggest tools in ihi world. Big jobs are done 
as part oi a duv’s work and size in itself loses its 
own signifu ante. 

For example, when the exigent ies of war de¬ 
manded rnariiii engines, these men told the Shipping 
Board they loiild build U.BOO-horsepower marine 
engines—lliough they had neyer hud experience on 
marine work, and had neyer built an engine foi a 
ship. 

“How many can you luiild''’" the Bo.ard asked 

“d'wo a wi ek - indeliiiilely." said the clear-eyed 
engineer 

The imjiossibilily of this was pointed out They 
weip asked to cheek and reyise tin ir figures At the 


next meeting, in answer to the question, “How 
many?” they replied- 

“We can build three 2.800-hor8epower engines a 
week—indehnitclv ” And they did. It is of such 
stuff that industrial heroes are made. 

Working to Gage Bred in the Bone 

They leeeiyed orders and actually built four 
2.800~hor^epower marine engines a week for many 
iiiontbs For the Emergeney Fleet Corporation they 
completed ninety-one 2.8f)0-horsepower, seventy-six 
l.WHI-liorsepower and twenty-five 750-horsepower 
muiine steam engines In five years their marine 
engine piodiietion j unified from zero until, in one 
year, they built more maiine horsepower than any 
other engine huilder or shipyard in the entire world. 

That IS one ty pic al story of many that make the 
history of this shop Another is the building of 
Henry Ford's OO.IMKI-horsepower plant at Detroit. 
This plant is operated by means of a combination 
of gas and steam engines. 


Their machinists are mostly sons of machinists 
whose fathers were machinists too. Working to gage 
is bred in the morrow of their bones. They learn 
instinctively, or are taught, to look beyond the job 
to the purpose A man does not machine a shaft so 
much as he helps to build a sugar mill or a groat 
engine. 

Ask the man on the lathe what he is doing and he 
may tell you hoW vital the part is in the Diesel en¬ 
gine he is making. With this spirit from the top 
down and the bottom up meeting and fusing, the 
details of machine shop practice become of sec¬ 
ondary importance. 

Multiple machining made possible by big tools 
is one of their open secrets. Another is the quick 
scrapping of even good tools wheneyer a new tool 
is cleveloped of sufficiently increased efficiency to 
justify the change. It is an upsetting, disturbing 
policy—but its value is certain. It permits a con¬ 
tinual increase in production without the correspond¬ 
ing addition of floor space. 
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Some of the figure are significant. The crane 
equipment necessary to move the masses of material 
aggregates 543 tons capacity. One of their most 
interesting tools is a fifteen-foot planer equipped 
Wth four motor-driven heads. This planer is the 
heaviest and most powerful in the world. Among 
their thirteen huge boring mills are twenty-four-foot 
and twenty-foot ones. In the foundry, castings 
weighing from forty to fifty tons are Rwde so fre- 
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2,000 tons. A number of simple and cross com¬ 
pound and tandem Corliss, Uniflow and Poppet 
Valve steam engines. 

Great Variety of Production 

This variety of production tarries their products 
into practically every human business aciiMiy. The 
water you drink may be brought to you bv an engine 
and pump built by this plant. The sugar you drop 
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industrialism on land or sea, seems little compared 
with the human element in the shops. They culti¬ 
vate and cherish men much more than tools oi sys¬ 
tems. When the son of a machinist is old enough 
and ready for woik, he )s brought into the shop. 
Half the day he studies in a school—the other he 
learns to put into prailue the theories taught him 
in the sihool. He is paid a salary from the start 
and when, after a del'inilo time, he is "graduated” 



quently that they are just ordinary features of the 
day’s work. A single easting they made for an en¬ 
gine bed weighed 166,000 pounds. 

Naturally, where such large jobs are done, the 
timing of parts and processes, the routing through 
the shop, even inspection must lie done on rigid 
schedules to avoid jams. Some tools run on tracks 
to facilitate quick work. Other tools arc portable. 
They are lifted by The giant cranes and carried to 
the work. To give some idea of the variety and 
size of work done in this plant, here is a partial list 
of present production: 

Forty-six plate glass tables, thirty-six feet in 
dliameter, each weighing approximately one hundred 
tons. An 8,000,000-gallon steam-driven pump. A 
steel Tolling mill order aggregating 4,000 tons con¬ 
sisting of eighteen-inch, forty-two-inch and thirty- 
two-inch rolling mills and tables. One 3,300-horse- 
power and two l,500-hor8epower Diesels. A twenty- 
one-roll sugar mill, the largest ever built, with a 
capacity of 4>000 tons a day. It will weigh about 


into your morning colTee mav have been ground 
from the c.ane in a sugar mill driven by these great 
engines, all built in this plant. 

Sculptors in Steel and Iron 

When you come to New York and stop at a big 
hotel—the Pennsylvania, for example—a Hamilton 
engine down in the basement is running the gen- 
.crator that produces the electric light for your room. 
The frame in your automobile may have been 
pressed by a gigantic Hamilton press (they make 
the biggest there are to he had) while the oil mav 
have been transported by a tanker driven by these 
engines. 

If you care to, you may visit this plant on a tour 
of inspection and see these giant engines in process 
of fabrication. Tlie company makes no secret of 
their methods and wehomes visitors who come with 
a genuine interest jn the work which they are doing 
But all the mechanical experts of the plant, iheir 
system of working, their service in every phase of 


from the sihool. he takes liis man’s place at the bench 
or lathe, with llie lilled tool box he has earned as 
pait of Ins (our«e It is easy to understand how 
this system would jirodui c n persoririrl composed 
of men who havi a gcmiinc interest in and love for 
their work 

Some referenee should he made to the camera 
studies made in this plant by Scaiidlin We show 
but four. Most of ilicm were made at night. There 
are manv others, some of whnh have been pro 
nounced bv the experts to he the finest industrial 
“camera (laintinns" ever made 

III these jm lures, something of the shop and the 
men in it, lives and grows, 'ton feel the artist in 
the artisan—-the i reative spirit of these “sculptors 
in stec'l and it on" who seek Ix'vond the heaulv of 
form to the heaulv of [lerfec t usefulness 

And there is ind(>ed truth and beauty in a running 
engine, a strange fascituilion in the to and fro mo¬ 
tion of such nice liatiK h 1 perfection This is onlv 
gained bv slioji 'echnique of a high order 
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The Largest American-Built Liner 

The '^Malolo’' Will Exceed in Size, and Spec'd Any Previous American Ship 


-IflEHE IS now Ix-in;; < onHlru.'l.‘<l at 

Ouiii|)''' Shij) Yard, riiiladt-lphiu, a 
passenger liner wliidi, upon its »om- 
pletion in 1927. will surjiH'S in M/e, 

- speed and luxurious acrommodation 

any Ainenran-built passenger liner 

The Malolo, as s|,e will he .ailed, will have a 
length over-all of r)82 feet, a Inain of Hi feet and a 
displacement of 22.n‘}() Ions on a draft ol 28 feet <> 
inelies, She is designed for a sped of 22 knots, with 
25,000 hotscpower. Hei dcsignei. Mr W illiuin 



and her draft is ,5>o I.et les^. oi only 21 fj leet 
Steam will be furnished bv a batt.-ry of 12 water- 
tube, oil biiriiiiig boilers, whuh will carry a continu 
oils working pressure ol 280 pounds of steam per 
-.|iuue null This is in line with the present dav 
leiidencv, whuh is toward higher boiler pressures 
In fa.t, so far ns we know, this is the highest work¬ 
ing prissurc ever list d on u passenger steamship 
The power is developed on two propellers, 19 feet 
in dmmeiei. which will he driven bv two sets of 
lurbines, each with a high, intermediate and low 



inet'haiiual tv]i<, with a latio of 12 to 1, the tur¬ 
bines running at 1,500 levoliitions per minute and 
tlie piopellers at 125 revolutions The reduction 
gears, whuh nre being built by the De Laval .Steam 
Tiirliine Company, will i .insist of one mam gear 
with one high-pres«ure and one low-pressure ptnioii 
mounted in the gear ease. 

Th.‘ Malolo, which is being built for the Ainencan- 
Ilawaiian Steamship (dmipanv, is well protected 
against disaster by means of double bottom and 
bulkhead ptoleetion, and a large pumping rapacity 
suffi. lent for the ship to pump LUj times her own 
weight of water per dav In liixurv she will lie the 
e.pjal of nnv Allanti. liner Titer.' will he an indoor 
an.! an .luUlooi motion pi. lure theatre, a swimming 
po.d, a laundrv that will .all au.l deliver to passeii 
gets dailv, a barber shop for the erew, a gymnasium, 
llie largest niimher ol piivale baths ever built into 
a ship To . rown all. iheic will he a so.la fountain, 
with a sjieeially trained, d.-ej.-sea, “soda jerker.” 
who can concoct anv soft drink that can he named 



Lfir U-shapu! ketl and ! meal Kill Cintsh Hmldlng the double bottom Note the broad beam and fine lints of entrance. RicaTi The twenty-ton, steel, stern eating 
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THE EXPERIMENTAL GAS CHAMBER GAS HEATERS A SOURCE OF POISONING 


/r/uie the sub/ect rxposot/ to carbon monoxitfe, frct^ueni tests of hi\ Nood arc made Apparatus to test e0erts of carbon rnortvxidc ataping from delective rujturai-gas heaters 


The Peril of Gas Poisoning 

The Bureau of Mines Investigates the Poisonous Action of Carbon Monoxide 


□ a ofrtain depree, ih** prerautiOTis whi< h 
are retommendrd for u'<>* as a prott*('- 
tion to the health of the eommunit) 
may be likened to a jiiotertive earth¬ 
works or stockade which i« thrown up 
around the life lioth of the individual arid of ihe 
community in which he lives The hypienu laws 
which have been formulated diirinp the lust peiier- 
Htion or two are among the most human and noblest 
achievements of contempoianeous 11\ili/ation, for 
back of these laws lies a vast amount of patient, 
highly intelligent, very laborious and loo-httle- 
acknowledged work by bands of devoted men, whose 
rewards must consist chiefly in the satisfaction over 
a great work well done 

We have before us some reports sent out by the 
Bureau of Mines of investigations which they have 
made during the past few years on the important 
subject of poisoning by that insidious gas, carbon 
monoxide—a gas which is a jirodui't of incomplete 
combustion. The peril of the gas lies in the fact 
that it is without color, odor or taste, and, there¬ 
fore, may exist in dangerous quantities without its 
presence being suspected 

Blood Samples Taken During Teats 

It will l>e remembered that in making recom¬ 
mendations to the New York and New Jersey Tunnel 
Commissions, Dr. Henderson and his co-workers 
advised that, if the vehuiilnr tunnel l>e so ventilated 
that persons passing through the tunnel would be 
exposed to not more than four parts of carbon mon¬ 
oxide in 10,000 parts of air, for not longer than 
45 minutes, they would experience no ill effects 
Supplementary experiments carried out by Messrs 
Sayera, Meriwether and Yant, of the Bureau of 
Mines, at the experiment station at Pittsburgh, sub¬ 
stantiated these findings. In thjis investigation, 
experiments were made in a gas chamliei where the 
conditions could be accurately controlled, when the 
effects investigated were: (1) tht ceffect of long ex¬ 
posure to low concentrations of carbon monoxide; 
(2) the effect during exposure of strenuous exer- 
ciaes; (3) the effect, lastly, of high temperature and 
humidity in low concentrations of carbon monoxide. 

Exposure of blood to two parts of CO in 10,000 
of air, os calculated by Henderson, may possibly 



piodui e 28 .5 penent saturation of hemoglobin when 
eijiiilibrium is reu< hed exposure to three part- in 
10,(HX) IS calculated to lause ,17.4 fieri ent saturation 
when equilibrium is remhed, while four fiarts, ai- 
cording to his call uliitioii. will produie 1-1 1 jieri ent 
saturation. Hendeisou jiresupfioses that the affinity 
of CO for hemoglobin is 300 limes that of oxygen 
foi hemoglobin. He further uses 15 percent as 



CARBON MONOXIDE SELF RESCUER 


This compact outfit provides the ueaiet, if caught in an 
emergency, ti lth one half hour’s supply of oxygen 


lieing the concentration of oxygen in the air of the 
lungs. He does not claim that the figures used are 
more than approximately correct lull that they are 
sufficiently accurate to indicate what might take 
place He also calls attention to the fact that many 
hours of exposure are required and that the time is 
really indeterminate before the eirrulating blood 
would cortie to equilibrium with the CO in the air 
The investigation at the Pittsburgh station took 
plaee in a specially constructed gas-tight chamber 
The “work” was done on a bicycle ergometer and 
calculated as foot-pounds. In conducting the tests. 


I xaniination was made of the body temperature, 
fiul«e, respiration and general condition of the sub¬ 
jects before they enlered the i hamber During the 
lest this was repeated, with the addition of the taking 
of Mood samjiles to determine the rale of absorp¬ 
tion of the carbon monoxide 

The ultimate conclusions of the test were* 

1 The (omhination of CO (carbon monox¬ 
ide 1 with hemoglobin takes place slowly when 
the subject is exposed to low concentrations 
and remains at rest, many hours being required 
liefore ecjiiihhriiim is leaehed 

2 The* rale of combination of CO with 
hemoglobin lakes place mui li more rapidly 
during the first hour of exposure than during 
anv succeeding hour, with the subject remaining 
at rest. 

3 Strenuous exercise causes much more rapid 
combination of (.0 witli liemoglobin than when 
the subjcMt remains at rest The syrnfiloms of 
CO poisoning were emphnsl^ed liy exercise 
wlule the subject was m the i hamlier 

4 High temperature and humidity, with a 
given (oricenlruUon of CO. cause more rapid 
coininnation of CO with hemoglobin than do 
normal conditions of temperature and humidity 

Ail svmnloins and effects desi rilied are called 
acute in (haracter None of the subjects has 
shown anv permanent deleterious effects from 
the exposure to CO 

Gaa Heatera Must Have Fluea 

The Buieati of Mines has also made a valuable 
contribution to oui knowledge of the ri'k of carbon- 
monoxide poisoning due lo the use of natural-gas 
beaters m the Piitshurgh distrul. In every case 
listed in the tests, none of the heaters was connected 
lo a flue. Us combustion jiroducts being liberated 
direetlv into the room The Bureau found no fatali¬ 
ties from natural gas heaters, where a flue or a fire- 
jilace was jirovuled. 

The investigations of carbon-monoxide fatalities 
in that distrii t are to be i ontiiiued The people at 
jiresent are obliged to rely upon the lionesty of the 
inanufaelurcT and dealer as to the safety of beaters 
sold, and the report closes with the statement that 
“many of the heaters sold are recommended for 
use without flue connections; but to use them as 
recommended would be decidedly dangerous.” 
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l]\KBEIi SI nCFONS OI‘ER4TlNr, ON PATIENTS A MODERN OPEBATINO THEATER 

In the Sixteenth-Crnlury opt ruling room dcpulri/ in ihif old uoodcut surger^ amounted to Oemonatratwns on the ditease\ of the throat ore being given to medical students Anti- 
brulality, and the barber u'lis ihc \urgion bciente had not set found a better way septies, anesthetics and modern surgical shill add greatly to the patient’s changes 


The Progress of Medical Science—IV 

Serums, Vaccines, Siirger), and the Outlook for Prolonging Life Through Hygiene 

B\ Morris Fishbein, M.D. 

Eililiir, Journal of ihr Amrnrun Mt-dical AisHonotion and of Ilvgr-ia 


^mShmIASSING from Hru^ theiapv for a moment 
H to the use of serums and vatcines. we 

H (.ome to a field that has been subjected 

to much abuse and exploitation, not so 

-^ much by physinans as by the eoni- 

merciul purveyors of these products, who have by 
their wholesale advertising propaganda in many in¬ 
stances misled the physifian. The untrained man, 
who was not familiar with the possibilities in this 
field, unfortunately has used sui h sulistances in 
instances in whith they rould not possibly have any 
effects, or in whuh their beneficial effects had not 
been demonstrated. 

However, almost aiivoiie who is able to study and 
evaluate srientific evulrme would not hesitate for a 
moment to anept the evidence that diphtheria anti¬ 
toxin has spec ific preventive and curative value in 
that disease, and that the serums for use in menin¬ 
gitis, tetanus or loi k jaw, and cholera have adequate 
beneficial virtues. Almost anvone who can evaluate 
evidence would not hesitate to apjirove the use of 
Bnti-tvphoid vui(Illation in the prevention of typhoid 
fever, or of vauinafion for preventing smallpox and 
hydrophobia. 

.Some Gland Extract* are Failure* 

Howevei, pneumonia, influenza, tuberculosis and 
many other (om|plaints Imve not yet yielded com¬ 
pletely to the uttai k of luologic prejiarations There 
is evidence that spe, ifn scrums or vaccines mav be 
of virtue in isolati'd instances, or if used in certain 
ways, but the evidence is not in anv wav comparable 
to the thoroiighiv eslablishid use of these products 
in the diseases that have been mentioned 

Consider next the uses of pre[uiralions made from 
the glands within the hiiinan hoclv. Of insulin, there 
is no longer anv doubt The use of thyroid extract 
in cases in which the tlivioni is insufiiciciil produces 
results th.it are strikimr and to the uninformed 
actually marvellous 

On the other hand, then rcin.im a large number 
of I'ondiUons apjiarentlv dm lo di ficieneies of 
glandular siibstarn es m vihidi .nlinmistralion of cx- 


liaits of the glands does not yield any satisfactory 
return Attempts have hi-en made to overcome these 
defii leneies hv the giving of mixtures of glands or 
of gland suhstam e« prepared in a special manner, 
hut all of this IS experimental It is merely, per¬ 
haps, a well warranted trial, sometimes of virtue, 
hut in munv instances of little value Certainly, it 
IS in no way established as scientific faett must be. 

The power of the physician to overcome disease 
IS not limited by any single method or by any narrow 



IhOwT^THOiTfiEVER has BEEN REDUCED 


These jalltng curves ofiir a remarkable proof of the value 
of sanitatwn 

conception of disease causation and pathology. He 
need not rely on drugs alone, or on biologic prod¬ 
ucts alone. He may carefully apply methods for 
(hanging the entire metabolism within the body; 
by earefullv regulating the diet, he may stimulate 
disposal of wastage. He may throw greater burdens 
on certain organs and diminish the burdens of 
others Bv increasing the blood supply to certain 


parts of the body through the use of heat, as applied 
bv any one of several methods, for four or five 
minutes, he mav stimulate that porttoii of the body 
to increased activity; hv the use of rold, he may 
lower the rate of action m eertairi portions 

He mav avail himself of all of the effects of 
physical agem les, such as massage, light, water, 
exercise, diet, eleilricitv and what not in prodiiiing 
improvement whuh has been known to follow the 
application of any one or all of these procedures. 

Painless Surgery Is Quite Recent 

The surgery of a century ago was a painful and 
almost brutal procedure With the coming of anti¬ 
sepsis and later of asepsis, following the work of 
Lister and Pasteur, the morlalitv which resulted from 
surgery was greatly reduced through the elimination 
of bacterial infection following operation. 

With the development of anesthesia, beginning 
with the work of Morton and Long on ether, and 
following with chloroform, nitrous oxid-oxygen, gas, 
stovain and intraspinal anesthesia, the use of nar¬ 
cotics preliminary to operation to reduce the patient’s 
sensibility and, more recently, the development of 
another gas anesthetic, ethylene, physicians have 
been able to work more slowly, more carefully and 
more accurately, extending surgical procedures to 
organs heretofore unapproachable by the surgeon’s 
knife, thereby saving many lives in conditions pre¬ 
viously called inoperable 

Moreover, -continued study of nerve routes and 
nerve paths, with the development of anesthetic sub¬ 
stances which may lie applied directly to nerves, 
permits effectively blocking the sense of pain whicdi 
may proceed along the nerves to tlie brain. So-called 
local anesthesia with such drugs as procain ajid 
butyn enables surgeons to operate on patients who 
are fully conscious and therefore are better able to 
resist the shock which may accompany extensive 
operative measures. 

Whereas operations were formerly limited to 
amputation, or lo the hasty removal of such diseased 
tissues as an inflamed appendix or of a gangrenous 
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itormaet, 

ovury, U» ato^lMni Burg«oti enters the abdomen for 
(he removal of maaeee of diseased tissue of great 
weight. He performs plastic operations within the 
abdomen, removing whole sections of the bowel, 
parts of the stomach and such organs as the kidney, 
spleen or gallbladder. 

Studies of the physical mechanisms involved in 
breathing, with the construction of adequate pres¬ 
sure chambers, permit operation within the chest 
cavity, and quite recently investigators in Boston 
were able to introduce a tube directly into a beating 
heart and to cut one of the valves which had been 
so constricted by disease as to menace a child’s life. 

The brain, practically unapproachable in a pre¬ 
vious century, is now the subject of operations for 
the removal of tumor, for the relief of abscess, and 
for other conditions which formerly meant certain 
death. Indeed, here diagnosis includes photography 
of the structure of the brain, accurate measurements 
of the pressure within the brain, and careful 
neurologic tests of sensation and function of parts 
far removed from the brain by which it is possible 
to localize, almost to a hair’s breadtli, growths 
within the hraui before the skull is opened 

These marvels of scientific surgery are again not 
theory, but operations that have hf^en {lerformed and 
scientifically recorded. 

Cancers Must Be Treated Early 

As has already been mentioned, the attack on 
cancer through research as to its cause is beginning 
to build a narrowing hedge of facts which will 
sooner or later sift out the primary cause. But in 
the treatment of cancer medical scipik e has gone 
even farther. Tliousands of surgical operations on 
cancers diagnosed early in their course have yielded 
positive proof that complete removal at such a stage 
prevents recurrence and not onlv greatly prolongs 
life but may actually yield cure 

In tlie attack on cancer the physical agents also 
have been called into plnv so that electricity in the 
form of diathermy and the cautery may lie ajiplied 
to advantage to kill canerr cells and to .seal off the 
tissues which may be invaded, the apparently 
specific effects of high-voltage X ravs may he applied 
to destroy cancer cells and to inhibit the growth 
of new cells, and radium in the form of the sub¬ 
stance itself and of radium emanation mav he used 
in certain instances to producr actual cures of cancer 

The primary emphasis must he laid, houever, on 
the fact that cancer must he seen and diagnosed 
early. After the tissues have been invaded and 



AN OLD-TIME OPERATING AMPHITHEATER 


The pntirnl uas strapped to the operating table bio anes¬ 
thetics existed Arrangements lot presenting in/rrtion 


after the cancer has spread from the first point of 
origin to neiglihoring tissues and in some instames 
throughout ibe body, rcme.dial attempts arc usually 
hojielrss. 

The death rule of tuberculosis has l>een reduccil 
by more than one-liaif, typhoid fever no longci 
menaces communities which are willing to pay the 
price for good milk .sujqilv, good water siijqily and 
proper sewage disposal, iiuspcclion of fresh and 
prepared foods has pradicallv abolished the menace 
of diseases fornieily trnnsmill<-d in this manner 

Special attention given to the problems of infant 
mortality has reduced the death rate in the earlier 
years of life and an infant coming into the world 
today has a far greater oxpeclancy of life than did 
one coining into the world fiftv years ago Th< 
child that might then have expected to live* to some¬ 
where between thirtv-fivc and ihirtv-ninc years of 
age may now confidentlv look forward under all 
ordinary circumstances to reaching the age of fifty 
to fifty-five Whai hope, then, of giving that 

child an opportunity to reach its allotted three 
score and ten? 

The diseases that still remain to cut down the 
human being at an age previous to the time when he 
niighl reasonably expect to depart this life through 


the actual wearing out of the machinery which is 
no longer able to renew itself, include at this time 
particularly the discuses of the' heart, blood vessels 
and the kidney Sue h conditions as Bright’s disease, 
a chronic inflammation of the kidncv, as hyperten¬ 
sion cxc'mplificd through high blood pressure and 
the symptoms that accompany it, as arteriosi lerosis, 
or hardening of the arteries, as angina pectoris and 
inflanmialions of the lining of the heart and of its 
valves—all siirh conditions constitute a problem 
which the medical profession must meet and which 
It apparently i aimoi meet properly without the com¬ 
plete education and the intelligent cooperation of the 
public. 

Here are diseases whose prevention seems to lie 
in the prevention of the infections of the throat in 
childhood. III the liainmg of the child and man in 
the proper hygiene of the nose, throat and intestinal 
tract, in the teailimg to the adolescent and equally 
to the adult of the dcsiiubility of a quiet, well- 
ordered evistence with a propc'r amount of food, of 
exercise and of rest, and not ihe least by any means, 
in letting people know that there is such a thing as 
ineniul hvgiene, including relief from worry or 
mental strum 

Can e Keep Up Our Progress? 

And then there is pneumonia, n diseasi likely- to 
aflTeci the older man tniic.h more seyen-lv than the 
young one, called, indeed, “the old man’s friend” 
for the quick death that it prodiucs in the- senile, 
and the “cuplam of the men of death” for its 
severely fatal tharac Ic-r 'Ihe complete conquering 
of this infection seems somehow to he resting on the 
tiiresholil of the fuliirc 

It IS tlie belief of several competent statisticians 
who have gneti eareful consideration to the matter, 
that when thesi' diseases arc brought under c'ontrol, 
the life- expeitaniy will Iw moved forward at least 
another five years, but probably not a great deal 
more 

'I'he trend of modern life seems to be toward 
speeding up, toward greater mental strain and almost 
ceaseless activity If, coincident with such speed¬ 
ing, medical science is still able to promise another 
five years of life expectancy to the phenomenal 
numiyers of years tliat have thus far been added, it 
will have aicomplishrd a marvel beyond the dreams 
of the medical scientists of fiftv years ago. 

The progress of the last fifty years has been a 
pace maker which the centuries to come will find 
difficult to follow. 



^YGEN ROOM IN A BRITISH HOSPITAL 


In many dtseaies, nouhly pneumonia, patients find it difficult to breathe sufficiently 
supply the oxygen need of the body. Therefore oxygen is artificially supplied 





DEEV X KAY TIIKKAPY 

ty apparatus with hiffh i>oitagr prrmil'i marirnuni pf^netratton over ^hort periods and Ls 
used for treaftnfi internal ranerr Ihis iniHiluahlr method is romparativelr recent 
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A MA(.H1ISK FOlt hWMlNING DKIAIL.S oh hl*t.h.( H AN Al'I'AKATliS CALLKD THF, "I lORETC-UAPU” 

The kymograph u used at the University (.iillege, London, to examine drtadi oj speech. This device is used to enlarge phonograph records, isotne inieresling discoveries made by 
peculiariHes of dialect and la diagnose defective speech the use of this instrument are described in the following article 


Seeing Our Speech As Others Hear It 

An Instrument Which Records the Various Attributes of the Human Voice 

By StepJum Jones 

Pliimclic I.ab*rali)r>, Liiim-rsiiv <>f Loniloii, I'nivoraiiy Ci)ll<-g<- 


HE statement by Allien A. H<i|)kins m 
the Scientifir American for February, 
]02r), that “amonft all the domestnuiled 
animals man is the one, it ‘.eeni-, about 
which we know least,” possesses a deep 
signifieame To this one is tempted to add the 
corollary—that what man is most ipnorunt of i.s his 
own manner of speaking One is almost (onvinted 
of this when listening to speeches broadcast over the 
radio It IS certain that if speakers were confronted 
with their own deviations from what is considered 
good English, they would vigorously deny ever 
having uttered them. The following are but a few 
of the curiosities which have been noted from lime 
to lime- 

A distinguished scientist, sjieuking about the 
structure of the atom discusses “the complex phe 
nomenar inside it” While an English (Cabinet Min¬ 
ister with an Oxford accent deprecates “the idear of 
fighting” A well-known singer assures us in his 
most convincing top-notes that “Sylviar is excelling,” 



AN AI’r\RtNll> IIARMIESs WOKt) 

Fl( cnr t “S'uu;o"i/i the Indian trntarulnr means "troopei s” 


and a tshakespeanan actor taking the pan of Quince 
in Midsmirncr Nig/if% Dream announces that he 
would “drawr a bill of projierties ” Further we arc 
told hv an olfii uil in ,i hroadcastnig station—pre- 
sumablv chosen foi his good Eiiglisb—that he is 
“growingg old,” while anoihcr relieves us of much 
anxiety bv informing us that a certain well-known 
person is “on terra firtnar again” 

The c-ase of a person learning a new language is 
very interesting. He tends to hear what he is accus¬ 


tomed to hear, and ionsequently, he pronounces 
sounds III the new language as he would jironounce 
those of his own language which most resemble them 
Ortain forc'igneis, for instance, in speaking Eng¬ 
lish, make no distinetion betwc'cn u “small bath,” a 
“stn.ill bass,” and a “small bus ” In anv English- 
speaking lounlry. such a proiiunriation could not 
but leacl to disuster. 



ANALY.SiNt; .SPKEt H BY THF KYMOGRAPH 

I (upper) “Tru” as pronounted hy an Engluhman, 
Kicuiu 2 (lrt>vrr)* **Tea** pronounced by a frenchman 


It IS a strange but undeniable fact that the human 
mind IS prone to po.slpone judgment when con¬ 
fronted by subjects of everyday occurrence. Gen¬ 
erally. It never strikes one that these subjects merit 
consideration. They are taken as a matter of course, 
for, like the poor, are they not always with us? 
The very frequencyof a familiar event dulls us to its 
iinjiortance There is a curious elusiveness about 
familiar things And what can be more familiar 
than speech''' 

Just as scmncT corrects the defects of sight by 
lenses and deafness by acoustic devices .so, by the 
aid of specially devised instruments, certain atlri 
butes of speech .sounds which formerly escaped the 
ear cun be brought into prominence and relief. 

It IS the purpose of this article to describe sucJi 
an instrument, an instrument which serves to render 
the attrihute,8 of speech sounds, such as their dura¬ 
tion, pilch, timbre and intensity, visible to the eye. 
That the eye is a help in the recognition of speech is 
known to many. How great that help may be is 
realized hv few. The facility with which many deaf 
people are able to read lips is a remarkable example 
of how the eye may aid the ear. 


Dr. Schuman, an authority on speech defects, goes 
so fur as to say that the exercise of the function of 
speech on tlie whole frequently proeeeds from its 
optical (onstitiient Hoh important it is, therefore, 
that the visual representation of speech properties 
should not be overlooked or underestimated. 

Instruments used for the visual representation of 
speech should he of great acturat'y and delicacy, for 
important significanee niav be involved in some of 
the minutest details. How inimitesimal these details 
can be is shown by the following facts It has been 
computed that during the act of speaking, pressure 
changes of less than a millionth of an atmosphere 
occur Expressed in another way, this would be equiv¬ 
alent to the weight of a section of human hair onc- 
ihousandlh of an incli long, that is. about one-third 
as long as it is broad Cornet playing, we know, is 
a vigorous pastime. Yet. if ten million cornet players 
were to play fortissimo, they would only emit one 
horsepower of sound. How much less then must be 
the rate of expenditure of energy in speaking. 



WRONG DICTION AfAY MAKE TROUBLE 
Ficuhe 4 "Suarn” rmspronounced sounds like “Swine” 


The instrument shown in the top left-hand illus¬ 
tration on this page is called a “phonetic kymo¬ 
graph”—a name derived from two Greek words 
me-aning “wave” and “writing.” It was made by 
Mr. C. F. Palmer, Engineer (London) and consists 
essentially of two parts: (Da surface to be recorded 
on and (2) sensitive recording points. 

The surface is an endless band of glased paper 
whirh is carried by one or two cylinders that route 
on parallel horizontal axes. On the paper is de- 
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A lioret(;raj>h specimen 

FicubE 6; The vowel "o” nj in the word “born'’ 

poeited, by means of a broad gas flame (uripregiiuled 
with benzol), a thin layer of soot. The driving 
mechanism is an electric motor. The recording 
points are mounted side by side on a horizontal rod, 
which IS furnished with a line srrew adjustment 
This rod is clamped parallel to the axes of the lylin- 
ders When the duration of a syllable or word is 
needed, a recording point, whiih is attached to a 
small electromagnet, is used It records simultane¬ 
ously with the other recording points The eleetro- 
magnet is actuated by an electrically driven tuning- 
fork, the frequency of wliuli is a hundred complete 
vibrations per second Intervals of tune to less than 
the two-hundrrdtli part of a second can in tins wav 
be estimated with case. Other tracing points, which 
record vibrations issuing from the mouth, nose and 
larynx, can Ik- emjiloyed These tracing points con¬ 
sist of thin flexible strips of bamboo or lelluloid 
They are attached to the extremity of straw levers 
and give suitable magnification The levers are sup¬ 
ported in the centre of a sensitive vibrating mem¬ 
brane of thin rubber, or skin, wIik h covers the bell- 
shaped elliptical aperture of u metal tulie 

Duration an Elusive Speech Attribute 

One of the mo.st valuable use.s of the kymograph 
IS to aid one to decide the duration of speei )i sounds 
There is no more elusive attribute of spee< h than 
duration. In music it is denoted by minims, 
crotchets, quavers, and so on The name given to it 
by philologists, phoneticians, and writers on prosody 
1 $ “quantity” or “length,” A controversy about 
quantity was settled by recourse to a single experi¬ 
ment. The circumstance wliiih led to the making 
of a record was as follows: There arose lielween 
Dr. Inge, Dean of St Paul’s Ciathcdral, Ixmdon, and 
Dr Robert Bridges, Poet Laureate, a discussion about 
the respective lengths of a in “cattle” and a in 
“cater ” The Dean was invited to the phonetics 
laboratory at University College, London, to c’linch 
the argument. 

A glance at the tracings showed the equality in 
the vowel lengths of the ••o-called short ami long as 
in these words. Eiach a took eleven-hundredths of a 
second to pronounce, so that Dr. Inge’s contention 


that the vowels were of equal length was fully estab¬ 
lished. Perhaps under the circumstances, it was but 
human that he should feel gratified. 

Figure 1 shows a kymographic record of the word 
“lea” pronounied by an Englishman, while Figure 2 
shows the same syllable pronounced bv a French¬ 
man The straight portion ab rejireaenLs the closure 
of the nioutli-cavitv made by the tip of the tongue 
coming into contact with the teeth or the teeth ridge, 
be represents the explosion made at the instant when 
the contact of the tongue is released The wavy line 
shows that the air is being set in vibration by the 
vocal cords and therefore denotes voice. It will be 
readily seen that whereas in Figure 1 the voice starts 
operating immediately after the explosion, in Figure 
2 it does not. The portion cd shows that the vocal 
chords are kept apart for a little time allowing a 
(urrent of air to issue from the lungs. This phe¬ 
nomenon 18 called “aspiration” and is charai teristic 
of these explosive sounds in English, German and the 
Scandinavian languages 

In the case of certain other languages matters 
would be very different Some languages have both 
aspirated and unaspirated sounds of the t class, dis¬ 
tinguishing one woid Ironi another, great confusion 
of meaning might arise if proper care were not exer- 
(ised in putting in the aspiration where it should be 
present and leaving it out where it should lie absent 

Valuable to the Study of Phonetics 

The iinportame of an urate attention to details of 
enuniialion is ainusinglv illustrated in the following 
story, told bv laird Meston, one of the most distin¬ 
guished of Indian administrators It appears that a 
well-known general on one on asion decided to ad¬ 
dress his native troops on parade with a few words 
111 the vernaeuiar Ills opening word was intended 
to mean “troopers”, bill, to the amazement of all 
who understood, the barraik sijuure reverberated 
instead to a woid which meant “swine'” Itv means 
of the kymograph the distim tion is made clear, as 
Figures and I show They show the extent of the 
downward movement of the jaw with a simultaneous 
voile record beneath (observe the movement when 
the r IS articulated) Figure .$ represents the word 
“suaro’’ (troopers) 

Because of the delicaiv with which the kymograph 
legisters the details of speeih, its jrreat value in the 
investigation of certain nervous diseases will be 
obvious The utteianx of such nervous cases shows 
characteristic features and from these important 
diagnoses can lie made This use of the kymograph 
IS. however, outside the scojie of the work done in 
the phonetics department of University College, 
London, which concerns itself mainlv with the 
analysis of languages 

The importance of the phoiiein kymograph in all 

|-ivi-ai'UlrUi I i., 1-11,1111! L Ulyl 

SIR HARRY LAUDER’S VOICE 
Ficuiie 9 Portion of a lecord of Sir Hurry Lauder's voice 
as he sang “Oh, it’s nuc to get up in the morning’’ Magni¬ 
fied tSO times 



ANOTHER GRAMOPHONE RECORD 
Figijkk 7 A note oj a cornel magmfied 150 times 



I'Kcm H Thi vouil “o' as in the french word “pale" 

rcsi-arihcs into .sjiecch is becoming universally rec¬ 
ognized New languages for the purposes of com¬ 
merce and human intercourse generally have to be 
analysed These languages often possess unusual 
features which the unaided ear is unable at first to 
catch, with the result that the scieme of experimental 
phonelw' is now ai < epted as not only useful but 
essential in linguistic sludii's Moreover, with the 
universal popularity of radio, the spoken language 
IS liecoming more and more important, and pro¬ 
nunciation IS lending to be considered synonymous 
with education and breeding It is a significant fact 
that when writing “Pygmalion” and casting about 
for the most (ompetent person to train a common 
loikiiev flower-girl to pass as a duchess, Bernard 
Shaw (hose as her instructor a jirofessor of pho¬ 
netics 

To Analyze Phonograph Records 

Wc now (omc to the second instrument shown on 
the opposite jiage. This machine was constructed 
for enlarging gramophone records. It is called the 
Lioretgraph Ironi the name of its designer—Mon¬ 
sieur Henri Liorei of Pans. It is operated by turn¬ 
ing the liuiidle through a suitable arrangement of 
belts and jiiilleys Tins causes the disc to rotate 
about a vertical axis as well as to travel horizon¬ 
tally. It also niakes the drum (which has on it a 
band of smoked jiaper) rotate on the horizontal 
axis .Ml these movements occur simultaneously 

The jiroicss of enlarging is effected in the follow¬ 
ing manner The grumojihone nci die is placed care¬ 
fully in ihi groove of the record. As the handle is 
turned thi riicdle follows the track of the reeord 
and the movements of the needle actuate a lever. 
Any motion is magnified twenty limes Means arc 
jirovided for magnification fiom two hundred times 
ujiwards The magnified tracings are recorded on a 
band of smoked jiaper on the drum 

By means of a stria 11 mirror movements can be 
registered by a spot of light on a sensitised film. 
Pholograjilin ret orda of enormous niagnifieatiori are 
obtained in this way The other figures are ex¬ 
amples of the results obtained by the use of these 
instruments 



ANALYSING A PHONOGRAPH HFCORD 

FYoubig 10: That portion of a recoid of the overture "William TeU" which deacrihts the storm Played 6v the Querns Hall orchestra, conducted by ''ii Henry Hood 
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Running a River Through a Mountain 

Gilboa Dam and Shandaken Tunnel the Crowning Achievement in the Water Supply of 

New York City 

By J. Bertuxrd Walker 


IMONG the notable feats of civil engineer- 
ing in America we do not iiejotate to 
place the water supply of New York 
City in the very front rank It may 

-- be said that the great works in the 

Catskill and Sehohane watersheds, in their com- 
plemty, in the difficult problems involved, and in the 
great variety of the work that was done, stand pre¬ 
eminent among the city supply systems of the world. 
Altliough the present article is concerned specifically 
with the new Schoharie water supply, including 
Gilboa Dam and the Id-mile Shandaken Tunnel, it 
will be in place at the outset to give a brief survey 
of the great struggle of the past 7.'i years to secure 
an adequate supply of pure drinking water to match 
the phenomenal growth of New York City. 

Work Fn*e from Political Interference 

The first efiorl to provide not merely for the 
present but for the prohaldc future needs of ihe city 
was the development of the Ooton watershed, begun 
in 1837, by building a sene-, of dams of very mod¬ 
erate sue on the Croton River and its inbiiluries. 
This project included an aquedui t from the reser¬ 
voirs to New York, whuh is slill in servo e. On its 
completion the city fathers believed that they bad 
secured sufficient water for an indefinile period, but 
before many decades had jiasscd, the ever growing 
city was threatened with a possible walei famine, 
and it was determined in 1892 to build a lofty dam 
on the Croton, not far from the Hudson River, and 
create a reservoir which should overtoil the old 
Crolon Dam and extend for some 20 miles up the 
valley. This great dam, some 300 feel m hright 
from foundation to rresl, attracted world-wide atlen- 
tion It impounded 31- hillion gallons ol water, 
which was led through a larger aqueduct, aided by 
the old aipiedm i. for some 31 miles, to the reservoir 
of the old systttii HI Central Park The ubovi- de¬ 
velopment i.s shown in the accompanying birdseye 
view on the easterly side of the Hudson River. 

This great work was scarcely completed before 


Greater New York began once more to be anxious 
for the future, and as a preliminary to developing 
the waters of the Catskill Mountain region, there 
was appointed a Commission known as the Board 
of Water Supply winch was to have full responsi¬ 
bility for the work. Most fortunately, this board 
was so constituted that it is free from political in- 
lerfeience and its financial requirements are not 
hampered by anv considi ration of the city debt limit, 
since the water-supply systems of the city are on a 
self-supporting basis. 



Birdseye view ihowinB Gilboa, Aehokan and Croton reasr- 
voirs and the 120-mile aqueduct to New York City 


The first development was that of the watershed 
of the Esopus stream which, with its tributaries, 
heads in the liigher ranges of the Catskill Mountains. 
To this end was hmll the great Olive Bridge Dam 
across Esopus Creek, which consists of a main 
masonry structure, 2.'i2 feet from the lowest founds* 
tions to the crest, which, with the earthen dikes 
which close the gaps between tin* hills, has a total 
length of 5% miles and serves to impound 128 
billion gallons of water. 

In addition to the Ashokan Dam there was built 
the Kcnsico Reservoir, in Westchester County, thirty 
miles north of City Hall, which was designed to 
provide sufficient Catskill water to supply New York 
over a period of several months. It is an emergency 
reservoir to serve the city should the aqueduct be¬ 
tween Kensiro and Ashokan be at any time out of 
service. This dam has a maximum height, from 
foundation to crest, of 307 feel; and the reservoir 
has a total available capacity of 29 billion gallons. 

Eighteen-mile Tunnel Beneath City 

Fifteen miles south of Kensico and just to the 
north of the New York City line, on the highest 
ground available ui the city of Yonkers, is an un¬ 
covered artificial reservoir, contained by an earth 
embankment and lined with concrete, which has a 
depth of 351/2 feet and holds 900 million gallons of 
water. Its function is to equalize the difference 
between the use" of water in the city and the steady 
flow in the aqueduct. 

The building of these extensive works by no 
means covered the whole of the problem; for this 
vast supply of water had to be got down to New 
York City. To this cud a large aqueduct was con¬ 
structed from Ashokan Dam to Staten Island, a 
distance of 120 miles. It varies from a horaeshoe 
cross section 17 feet 6 inches by 17 feet to a circulax 
diameter of from 16 feet 7 inches to 11 feet. The 
work was constructed entirely below ground, oat of 
sight, and therefore protected from any possible 
contamination. 
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SHANDAKEN TUNNEL 

This great conduit, IS.I miles long, iwn blasted through 
she mountain and finished off uiuh a heavy concrete lining 


Moft remarkable of all are the ayphon 1^00 feet 
below the Hudaon and the tunnel beneath New York 
City. How many of its cituens realiw that from 
Hill View Reservoir, just beyond the city line, a 
circular tunnel from 15 feet to 11 feet in internal 
diameter, has been driven in the solid rock for a 
distance of 18 miles, or nearly to the end of Man¬ 
hattan Island, and thence under the Eiast River to 
Brooklyn. Hundreds of feet below the roar and 
bustle of the city is this great artificial conduit, 
whose supply of pure mountain water is tapped at 
various places through vertical shafts extending to 
the surface. 

The latest of these works for bringing pure moun¬ 
tain water into the city, if not the greatest in mag¬ 
nitude is certainly the most appealing in regard to 
its novelty and daring. In looking for some new 
area among the many watersheds of the Calskill 
Mountains, a most extensive survey was made both 
of the streams which flow into the Hudson River and 
of those which flow in a general northerly direction 
into the Mohawk River. Of the latter, the most 
promising was Schoharie Creek, but between the 
great Ashoknn Dam which impounds the Esopus 
Creek and the Schoharie Creek there lies one of the 
loftiest range# of the Catskill Mountains. And if a 


reservoir were formed by a dam across Schoharie, 
how would it lie possible to bring this water to 
New York City? It could not be pumped over the 
mountains, for the cost would be prohibitive. So 
the engineers of the Water Commission decided upon 
a hold and unprecedented step. The flow line, or 
surface level of the water, of the Gilboa Dam is 
1,130 feet above sea level, whereas the flow line of 
Aihokan is 590 feet above sea level. ITie bold step 
was taken of driving a tunnel entirely through the 
intervening range of mountain# for a distance of 
18.1 miles, and thereby passing the water into Esopus 
Creek down which it flows to the Ashokati Dam. 

Gilboa Dam and Tunnel 
The Gilboa Dam, which is practirallv completed, 
consists of two parts, a masonry portion which is 
1,300 feet in length, with a maximum height of 182 
feet and a width of 158 feet at the l>use. ami an 
earth section with a core-wall, which is about 700 
feet long. The surplus waters in lime of flood will 
be spilled over the top of the masonry dam; and 
at the toe of the dam there has been built a wide 
spillway which will receive these waters and pass 
them down into the Schoharie River bed. The up¬ 
stream face of the dam is approximately vertical; 
but the downstream face has been formed m a 
series of eight steps, most of which are- 20 feel in 
depth. The object of this was to let the enormous 
amount of storm waters, which at times will pass 
over the crest with a depUi of five feet, down to the 
fool of the dam in a series of cascades, so as to 
diminish the force of the impact when tliey reach 
the bottom. If this water fell over in a (onlinuou# 
cascade, its energy would he sufficient to disintegrate 
the rock at the toe of the dam and endanger its 
stability. Mr. Tliuddeus Merriinan, < liief engineer 
of the Board of Water Supply, with a view to break¬ 
ing up the initial rush of the waters at the crest, 
18 building on the crest a series of diagonal masonry 
vanes, which will cause tlie water to leave the edge 
of the dam in diagonal and opposed dircc tion#, 
thereby absorbing sonic of its energy and facilitating 
il.s passing in ctistadc'. down the 161) feet of fall 
The masonry section of the dam is founded on solid 
rock. It was built of < vclopcan masonry, consisting 
of very large blocks of stone buried in concrete. A 
700 foot earth section was necessitated at the west 
hank liecause of an old and very deep underlying 
prc-glacial gorge. The core wall- of the earth em¬ 
bankment, which is (ontinuous with the masonry 
section, extends through the earth section and is 



ENTRANCE TO THE TUNNEL 
Above the Gate House and below are the bronse locks 
through which Schoharie enters the Shandaken Tunnel 


carried deep into the hillsides and also a hundred 
feet below the natural bed of the valley, ao as to 
intercept any underground water flow. The reservoir 
formed by the dam will extend nearly six miles up 
the valley and will procide an available supply of 
20 billion gallons of water 

The Shandaken Tunnel i# longer by 1,787 feet 
than the above mentioned tunnel below Manhattan 
Island, which hitherto was the longest tunnel in the 
world. The northerly S'/o miles of the tunnel is 
depressed, making that portion a pressure tunnel; 
but along the lesl of the distance there is a uniform 
slope of 4.4 feet to the mile toward the Esopus 
^ alley. At the intake is a fine masonry building 
for housing the eontiids of the gates, which is shown 
in one of our illustralions The water enters Uic 
tunnel through bronze gratings, and after its journey 
of over 18 miles, il issues from the side of the 
mountain into an open masoriry-hned c ut, through 
which It is led to Esopus Creek To anyone who 
has Ifcen favored with a reasonable amount of senti¬ 
ment and imagination, the sight of this river of 
crystal-clear water streaming forth from the base 
of the mouiilain is appealing. The total cost of 
the entire Catskill Mountain Vl'atcr Supply System 
is $188,000,000. 
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The Automatic Quartermaster 

The Gyroscope Automatically Guides the Ship, the Steersman Standing By 


AYE vou evfi hciiwl of “Metal Mike'^” 
He u a little iron man, who has iii- 
\aded that naiitRul holy of holies, the 
pilot house, the home of the quarter¬ 
master, and taken his place And the 
remarkable thing about this usurpation is that no 
one resents it, in fact, the ijuartermaster, who by all 
the rights of the case should be most disgruntled, 
is Metal Mike's best friend and greatest admirer. 



THE SPERRY GYROPILOT 
At lift IS a reprater compats, which through conlatt\ 
operates a motor in the case below 1 his motor, through 
a chain drive, operates the steering wheel at right 


Now Metal Mike is a seaman’s nieknanie for one 
of the most ingenious and successful nautical de¬ 
vices ever designed since the first savage shaped a 
tree trunk into a canoe or flaked a stone for the head 
of his tomahawk. 

Every one of ns, doubtless, possessed at one time 
in bis boyhood that curious little toy lulled the 
gyroscope, whose fantastic perforniantes caused our 
eyes to open wide with all the incredible wonder of 
youth “Just a toy,” people called it in those days— 
yet today it is one of those boyhood toys that has 
laid its hand upon the steering wheel of the Leviathan 
and guides that mighty ship, unerringly, day and 
night, upon its course. The Sperry GyrorPilot is 
compass and quartermaster rolled into one In the 
most literal sense, it has displaced the hand of the 


human pilot, as shown in the accompanying illustra¬ 
tion. Once the course is set, the captain, first oflicer, 
seaman—either of them merely “stands by”; that 
little toy of your boyhood does the rest, and steers 
a slraighlcr course than the most skilled quarler- 
inuster can accomplish. If you doubt it, look at the 
1 ompar.itive record of hand steering and gyro steer¬ 
ing us shown at the bottom of this page and note 
the even course steered by the gyro-pilot. 

The gvro compass has taken the place of the mag¬ 
netic c oinpass because it is free from the defects of 
the latter The magneln compass docs not point to 
the true north. In some locations it points to the 
east of north, in olhei places to the west of north. 
This is known as the variation of the compass, its 
amount inust be known at any given plueo, and an 
east or west correction applied before the navigator 
can delenmne the true north and lay his course with 
arc urac y. 


Always Points to True North 

Now the gvro compass is subject to no such varia¬ 
tion. Once a 18 adjusted to true north, to true north 
it will point throughout the voyage. This is due to 
the action of a law of motion which says* “Every 
body (ontinues in as stale of rest or of uniform 
motion in a stiaight line, unless a is compelled bv 
forces to change that stale.” If a gyro, set in gim¬ 
bals so as to have jierfect freedom of angular niove- 
ineiil, be set spinning at the equatoi, with its axis 
lionzonlal, its axis, as the gyro is tuiried round by 
the rotation of the earth, will not change its posaion 
with regard to space, but it will change its position 
with rcigard to llic earth By the time the earth has 
rotated tlirongh ninety degrees, the axis of the gyro¬ 
scope will be perpendicular to the horizontal, and 
so it will appear to rotate (contra-clockwise) 
throughout the twenty-four hours of a complete 
rotation of the earth 

This action of the spinning gyro is shown in the 
right-hand diagram at the bottom of this page It 
takes place in accordance with the law of motion 
above quoted and is known as “fixity of plane.” 

Another characteristic of the gyro is “precession ” 
If you apply pressure to the frame ol a spinning 
gyro, tending to tilt it in a certain direction, the axis 
of the gyro wheel will tilt, not in the direction of 
the pies.sure but at right angIcM to it—in other words, 
the gvro will prccess. The phenomenon of preces¬ 
sion 18 utilized III the gyro-pilot to secure constant 
north indication. 

A U-tuhe. partially filled with mercury, is mounted 


perpendicularly to the plane of the gyro wheel and 
rigidly connected to the bottom of the gyro case. 
The flow of mercury to the low side of the tube as 
the earth rotates furnishes just the amount of force 
about the horizontal axis of the gyro wheel to make 
It precess to the meridian and continue to point ex¬ 
actly and ail the time and at any and every spot 
on the face of the earth to true north. 

The master compass contains a gyro wheel weigh- 



INSIDE A LINER’S PILOT HOUSE 

Nt‘re we see the gyro-pUot. or automatic Quartermaster, 
coupled up and steering the ship The Quartermaster n 
no longer required, except to stand by in case »f accident 

ing 55 pounds, whirh is driven by an electric motor 
at 6,000 revolutions per minute. Ilepeater com¬ 
passes may be placed throughout the ship. The 
compass, moreover, uutoinntically records the ship’s 
course and time on a strip of paper for the in¬ 
formation of the officer in charge of the bridge 
The latest feat of the inventor, Mr Sperry, after 
whom this compass is called, was to arrange for the 
compass automatically to steer the ship. This it 
does through a contact-maker operating a motor on 
the steering column A chain drive leads from the 
motor shaft to the ship’s steering wheel alongside 
We invite a study of the strip at the bottom of this 
page showing the improvement in the ship’s course 
when the change was made from hand to gyro 
steering. 
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THE EVEN COURSE OF GYROPILOT STEERING 


Left. The lin in the Icli hand portion ol the duigram was automatically drawn by the compass itself. At the right, the lagged line shows the inequalities of hand steering RlCftr; 
The gyro maintains the same plane with regard to space, but changes its plane with regard to the earth 









SCIENTIFIC AMERICAN 


$$ 




From the Oldest City in the World 

T&J Ruins of Ur, Traditional Birthplace of Abraham, Yield New Art Treasures 

^ Pboto*rtph» by courtesy of the British Museum, London, through the Illustrated London News 


E fllevantb chapter of Genesia telli os 
how Abraham and his kindred left their 
ancMtrai home in “Ur of the Chaldees" 
for a journey which was to end in the 
land of Canaan. For over two thousand 
yean duit was all that the world remetnhered of the 
once city of Ur, possibly the first great city 
to b« built in the world, 

Sodii Babylonian histories and traditions as had 
oflWte dawn to modem times through the great Creek 
Herodotus or the ancient Babylonian priest 
BertMUOi did not mention Ur. The “Chaldeans" were 
mmwt^mtced through references to their remarkable 
knowtadge of ‘‘magic," by which was meant, of 
oaoraa, tW wdeiice of ancient timea. But their city 
wOs loi^iotten except for that one brief mention in 
the atory at Abraham. 

a half century ago it was rediscovered. A 
huge mound of dht, rain-washed and featurelaag, 



Oniof the copper htUU from the remarkahle relief found 
at Tell el Obetd, near the site of ancient Vr The head 
mu ea«, tA« body hammered out of thin copper plates and 
attached to the head with nails 

was known to be standing in the desert just west of 
the channel of the Euphrates River and about one 
hundred miles up stream from the present shore of 
the Persian Gulf. Some bricks inscribed with the 
curious wedge-shaped writing of ancient Babylonia 
were found near this mound. When these inscrip¬ 
tions were translated they proved that the great 
mound and some smaller ones surrounding it are 
all that is left of the city where Abraham was bom. 

Little work was done on this mound until after 
the World War. The conquest of Babylonia by the 
British armies then opened up the country for 
archeologists. During the past three years Major 
C. L. Woolley, commanding a joint expedition of the 
British Museum and the Museum of the University 
of Pennsylvania, has been making extensive excava¬ 
tions in the mounds that mark the ancient city. 

Not only has Major Woolley discovered great 
temples and other buildings which belonged approxi¬ 
mately to the time of Abraham, some four thousand 
ywars ago, but he hts carried the history of the city 
many centuries farther back. When Abraham was 
a boy in the house of his kinsmen of Ur thirty-five 
or forty centuries ago, the city was already more 
than two thousand years old. It Bad already been 
a great seat of civilication and commerce for a period 
much longer than the time from the birth of Christ 
to the present day. 

Tlie oldest written inooription ever found in the 
world turned up not far from Ur, at a place now 
olUM Tell el Obeid, probably one- of the suburbs 
of ancient Ur. This inscription had been placed 
originally in the foundations of a temple, just as 
m aHU place boxes containing newspapers and 


other mementoa in the cornerstones of modern build¬ 
ings. The inscription is carved on a small tablet 
of stone in the curious picture writing which was 
then in use at Ur. Scholars of the University of 
Pennsylvania have translated it. It says that King 
A-an-ni-pad-da, who ruled Ur in those days, dedi¬ 
cated that temple to the Goddess Nin-har-sag. It 
was written, the experts l>elievc, about the year 4500 
B.C., more than sixty-four centuries ago 

The excavations have yielded, also, many remark¬ 
able art objects, some of which arc illustrated on 
this page. The walls and courts of the great temple 
of Nin-har-sag, as well as of other public buildings, 
were decorated with painted or aculplured scenes. 

Among the treasures found at Ur is a wonderful 
relief showing a procession of bulls and made out 
of cast and hammered copper. Other objetls are 
made of bits of white shell inlaid on a ground of 
black bitumen. This bitumen is our modern “crude 
oil” or asphalt. It was coUe<'ted at the oil springs 
and seepages which still exist in Babylonia. It 
served the masons of Ur as mortar and the artists 
of the time as a cement to slick their reliefs and 
carved plaques to the walls. 

The people who founded Ur were the famous 
Sumerians, a people who must have lieen one of the 
ablest and greatest of all history, but who were 
totally forgotten until modern scholars began to dig 
up and read the records which had been buried for 



These birds were cartrrd out of white limestone and were 
probably attached, with staples, to the friese which orig¬ 
inally decorated the temple wall. They were found in the 
ruins of the temple of Nin-har sag, at Tell el Obeid 

so many Centuries in the ruins of the Babylonian 
cities. No one knows for certain where the Sumer¬ 
ians came from. The most plausible theory is that 
they came from India; possibly by overland migra¬ 
tion but more probably in small boats along the 
shore of the Indian Ocean and the Persian Gulf. 

Some time in the millennium between 5000 B.C 
and 4000 B.C., these Sumenan immigrants arrived 
in what is now Babylonia. The country was in¬ 
habited then by rude tribes who eked out an un¬ 
certain existence on the low and tiny islands scat¬ 
tered among the marshes at the head of the Gulf. 
The Sumerians Introduced civilization. They already 
know how to write and make records. They pos¬ 
sessed tools of copper. They wore clothes. Pre¬ 
sumably they had tamed some animals, including a 
variety of buffalo. They had kings and wise men 
(who were also priests) and some ideas of religion 
By 4500 B.C., possibly by two or three centuries 
earlier, there were at least five great cities in the 
lowlands near the Euphrates River. One of these was 
Ur. The head of the Gulf was farther north then 
than now, and Ur was on the searoast. Silt de¬ 



Thu statuette, also found at Ur, U of much later date tha» 
the other objects pictured on this page It is believed to 
belong to a time uhen Ur was under the rule of kings of 
other cities, about 2!t0() li C, 

posited by the two rivers ik responsible for the 
hundred miles of land that now separate its site 
from the shore. Another great city was Eridu, a few 
miles furiliei down the shore from Ur. Farther 
east, also near the then coast line, was another city 
named Lagash Up the Eujihrates some thirty miles 
was Erech and on an arm of the river was the fifth 
city. Larsa These /iie made up the earliest Sumer¬ 
ian state, the first cicilized country in the world. 

In the twenty -five centuries that elapsed from 
those days to the tune of Abraham, Sumeria suf¬ 
fered many vicissitudes Kings and dynasties came 
and went. A Semitic people from the hill country 



This bull, also from the frieir in the temple of Nin-har-sag 
at Tell el Obeid, was rorred in u'kite shell, probably taken 
from the Persian Gulf 


to the north and west came down and conquered the 
five cities. They absorbed the writing, the arts, the 
civilization of their victims. Wealth and prosperity 
grew. Other cities were founded, including the great 
Babylon, n hiihdred miles farther up the Euphrates. 
Finally, m Ahrahum’s time, the twenty or more 
cities then existing on the Babylonian plains had 
become the commercial and artistic centers of the 
world. 
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Wintering Habits of Insects 

By S. F. Aaron 

Drawings by the Author 


LTHOUCn summer time and Jiot weather 
iH the season wherein the entomologist 
can hnd the most ahundant opportunity 
for investigation of the habits and the 
struggle for exislenee among the insect 
hosts, there are also during the other seasons—even 
in the winter—periods permitting of and inviting 
delightful inquiry. 

An understanding of the general aspect of this 
subject must include the knowledge that suspended 
animation is the rule among nearly all so-called 
cold-blooded animals, whether having indoskeletons 
or cxoskeletons, (vertebrates or invertebrates as 
commonly understood). Despite the asseverations 
of would-be interpreters of nature that cold destroys 
all life, or at least all life not especially protected, 
it must he here insisted upon that among all of the 
lower ammul forms, lold in itself destroys no life 
that still has its normal functions to perform, al¬ 
though It may somewhat hasten death. 

Shelter from Enemies Important 

Thus, ants, hiitlerflies, hees live their lives within 
A few weeks’ time and, suddenly becoming decrepit, 
die in any season Cold or excessive dampness 
hastens this demise Hut if the creature's natural 
functions in projiagating its species have not been 
performed, if it still has to mate and lay its eggs, 
it will not die undei normal (onditions of eold, no 
matter how severe. The crushing cfTetls of ne may 
prove fut.il, hence the lierediiarv instinet of insects 
to seek places of sheltc i for the placing of fragile 
eggs and < oi oons, the hiding away of adults or 
pupae III dry rrannics and crevues Even more 
important ihan shelter from the weather is that from 
enemies the close-gleaning winter birds, the mipp, 
shrews and scpnrrels and certain larger cjiiadrupedg, 
as the skunk, opossum, raccoon and even ilie bear. 

Many insects and others of the Arthroiiods com¬ 


monly pass the winter in the egg stage, these are 
the Orthoptera generally, (grasshoppers, crickets, 
wood roaches, walking-sticks and mantis), most of 
the true bugs (Hemiptera) and the spring-tails 
(Thyaanura )—all insects with active pupae. Spiders, 
pedipalpi (daddylonglegs), and the millipeds sur¬ 
vive the season of cold both as eggs and as young, 
protected by webs and by hiding. 



HOW BLACK ANTS HIBERNATE 
Tke\e inireti winter in old beetle borings which 
they often enlarge for nests. If the long tongues of 
woodpeckers do not reach them, many svilt turvitx 
the cold, Food spla to disclose borings 



Most other insects that go through imperfect meta¬ 
morphoses, such as the several varied waterflics 
(ISeuroplera and Pcrlaj, the dragonflies (Odonata), 
and the caddisflies (Trycopteraj, puss their trans¬ 
formations in the water and mostly winter as larvae 
and pupae, although sometimes as eggs attached to 
water grass or under stones, sticks and leaves in 
shallow places either stagnant or moving. Other 
allied forms, such as the ant lion, panorpa and 
inantispa, lay their eggs in loose earth where, if 
laid late in the season, they remain to he hatched 
by the spring sun, or, if earlier, the larvae remain 
in the same spots. Allied barkflies (Psocidae), pro¬ 
tect their eggs by webs or by deposiliiig them in 
the tiniest chinks and cracks. 


Some Migrate to Warmer Climee 

Those insects with inactive pupae and that pass 
through, therefore, complete metamorphoses, such 
as the butterflies and moths (Lepidoplera), the bee* 
and wasps (Hymenoplera), the beetles (Coleoptera), 
and the Iwo-winged flies (DiptcraJ, almost invariably 
survive the winter in the pupae or chrysalis form, 
or as adults, far more rarely as eggs or larvae. 
Any instance of the latter may be explained by the 
fact that the adults are hatched late and conse¬ 
quently that they are late in laying their eggs. We 
may observe certain butterflies, as, for example, the 
common sulphur yellow (Coliasj, and the small 
yellow-spotted black swallowtail (Asterias), ovipos¬ 
iting, the one on clover, the other on wild carrot, 
as late as October. These eggs hatch in spring; if 
hatched a little earlier the caterpillars may in a 
few cases survive the winter. All pupae withstand 
the cold; many revive early. 

We see also, black hornets, yellow-jackets aod 
paper-nest wasps working as late as early October, 
seeking food and supplying their young. The larvim - 
and even some late eggs are almost always sacrificed 
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INSECTS THAT HIBERNATE AS ADULTS 
The mourninf cloak butterfly A water beetle—the gyrat¬ 
ing apple bug A common uniter ^trider 


to birds or shrews and some to fungous diseases. 
All of these species usually winter as adults, desert¬ 
ing their nests for nariow space.* and close pockets 
under loosened bark and for rock crannies where 
the larger number of tiicm are found and eaten, 
despite their easily revived stings. Longfellow's 
well-known line might be most truthfully altered to 
read; “There are no hornets in last year's nest." 

Bumblebees remain in their nests. These nests 
•re generally well protected and ^^ar^l from num¬ 
bers, but many die from fungous diseases. Those 
that live seem to be mostly queens, some of which 
continue the same colotiv efforts in the spring, along 
with a few surviving workers 

There arc a few specie.* of all orders that winter 
as adults and even those that do are rarely in large 
numbers. Ants and honey-bees are an exception. 
Many flies perish, some Tachintds seek the paper 
nests of hornets deserted by the makers, or get into 
bark crannies and among piles of leaves where the 


winter birds find most of them. Mosquitoes and 
other gnats seek rock caverns, hollow logs and trees 
and man-made cellars where they often winter in 
considerable numbers. 

Among the butterflies, the cosmopolitan mouming- 
cluak ('I'anessa antiopa), the angle-wings (Grapta), 
and occasionally a Hunter’s butteifly (Pyramens), 
winter as adults. Some of the angle-wings and 
other species even migrate to more charitable climes 
to put in the winter and choose their plac-es of 
hiding with the utmost care, wedging themselves 
into crannies hardly wider than will admit their 
folded wings. 

All Easily Revived by Warmth 

Certain moths also may be found hibernating in 
dense clumps of grass and these are invariably seen 
early in the spring flying about thicketed fields. 
Moreover, as is the case with the butterflies above 
mentioned and especially the antiopa, sunshiny win¬ 
ter days often bring diem forth and with wasps and 
bumblebees they may lie seen flying about even over 
patches of thawing snow, while gnats and midges 
dance in the weak sundiine. 

Certain beetles al.so, as the black ground hunters 
(Harfxxlus), and members of the Slaphylmidac pass 
the winter as adults, on mild days the dense leaf 
carpets under the snow may be scraped aVay and 
these little fellows nia) be seen scurrying away from 
the disturbance. The common brown elater beetle 
IS another species that seeks flimsy winter quarter* 
and IS easily revived Aquatic species wdnter in silt 
and among water grass roots 

A few of the insects that commonly experience 
a tragic ending of then days and u latk of resis¬ 
tance to enemies, with the (oming of the enervating 
frost, sometimes stictcssfully evade the hungry in¬ 
sectivorous hosts and may reappear in the early 
spring. 

Some common short-horned grasshopper also 
awakes from deep sleep within the tangled stalks 
of a grass tuft where it has by chance escaped the 
shrews and mice And the giant dragonfly (Aeschna), 
IS among the first to skim about in the earliest days 
of spring. Its transformations within the ponds are 
too slow to permit of its sudden appearance this 
early, the adult specimens must have survived the 
cold, but where they hide is a mystery. Gnats and 
other slender-bodied creatures can creep in any¬ 
where, but the normal habit of these large dragon¬ 
flies—their bodies and the expanse of their rarely 



FOUND UNDER STONES, LOGS AND ROOTS 


Female uj ihi common cricket. A yellow-legged bbzek 
ground beetle. .4 mdlaprdc A funnel web tpider 

folded wings exceeding four im lies—is to hang 
openlv on an outer leaf brunch where, when ren¬ 
dered comatose by the cold, they would be a ready 
tidbit for the birds 

To be more fully satisfied with regard to sus¬ 
pended animation—although the instant es in nature 
are sufficiently conclusive—I have subjected many 
live insects, taken into the warmth during the 
autumn, to the most severe cold, often artificially 
induced. These specimens were exposed out of 
doors with the temiicrulure at zero, encased in salted 
snow and ice, and frozen for manv days. Some 
were filated in water so us to be enthised by the 
forming n e All these tests seemed to be convinc¬ 
ing In every case the majority of the specimens 
revived quickly—butterflies, moths, wasjis, dragon¬ 
flies, grasshoppers, roaches, beetles and (olomes of 
bees and ants. Among the latter about two-thirds 
of the number revived, the others had reached their 
natural span of life. 






The Music of the Skies 

How Bells, Which Had Their Origin in China Thousands of Years Ago, Have Been Developed 
Into CariUons and Have Been Brought to America 

By Henry B. Curry 


MERFCA IB now eiijoyitvg ihr inunn of 
thf larg««tt and ix'.nt of all thr (-anllonti 
But what IB a tarilloii? The carillon, 
atill uiifatniliar to many Ameru4in», ib 
M tuilar to the bell chime, but far mu- 
perior. It i» the moat lasting yet the rarest, the 
loudest yet the most ethereal, among artistic in¬ 
struments. 

Often we confuse the carillon with the chime A 
set of chimes usually includes eight to ten bells, all 
fairly large, ranging in weight from HOO to 6,000 
pounds. A chime is attuned only to the diatonic 
scale, that is, the white keys of a piano. Its range 



TOWER OF TIIF, ANTWERP CATHEDRAL 
Here the Hemony bells, the most famous of aU carillons, 
are rung by the "master" bell ringer. Gust Brees, father 
and teacher of Anton Brers 


IS very limited, although six bells sul&'e for playing 
"Lead, Kindly Light,” and eight are enough for a 
hundred tunes A first-claas carillon will comprise 
from thirty to forty or more bells, great bass 
holokols, to use the sounding Russian word, that may 
weigh 16,000 pounds, and little, silvery tinklers of 
twenty pounds or less. The range will be three or 
four chromatic octaves, including all the sharps and 
flats of the scale. 

Real carillons arc diMded distinctly into two 
classes’ mechanical instruments, wherein the bells 
are sounded through connections with an automatic 
revolving drum, after the fuhion of a musk box; 
and the far more artistic carillon, operated through 
a keyboard—more properly a handle-and-pedal- 
boarci—which is played, like that of an organ, by 
hand and foot 

Tuaed tm Accurately a» a Piano 

The invention of bells is claimed for China. Their 
association with pagan rites of old Greece and Rome, 
deferred their use iu Christian shrines for many 
years. By the Ninth Century men with hammers 
were striking rude chimes in churches, and by the 
Sixteenth Century, when groups of Belgian bells 
were sounded first as adjuncts to town clocks, the 
carillon was started. The name itself has been con¬ 
nected with the “quudnllionen,** or tour diatonic 
bells, that composed a mediaeval chime. 

From this beginning the carillon spread rapidly 
throughout Belgium and Holland and, to aome ex¬ 
tent, into Germany and Nqfthem France. But for 
reasons that psychologists may discover its growth 
lias been restricted. Carillon playing has been 
specially identified at a FlemiA art, and has been 
accepted as “one of the finest cniltural products of 
thb Low Countries.” 

At present nearly every city and town in the 
“Nether” countries ^s its bells and its oCBcial bell- 
master or “carillonneur,” whose standing is that of 
the organist in any important American eburob. 
About 100 carillons were recently listed in Belgium 
and, in Holland, 115. Nina-of the Belgian carillons 


were destroyed during the war, but only two of thwe 
were imjiortBnt—that in St Peter’s at Louvain, and 
that of the famous Cloth Hall at Ypres But those 
at Mechlin, Antwerp, Bruges. Ghent—the greatest 
quartet in the sky—have even been improved and are 
now more clearly perfect than ever before. France 
laid claim to forty carillons a dozen years ago, 
Germany to twenty. Only a score were left to other 
nations, including the English and Scotch sets and 
those ui Ireland. 


Although most Belgians have their favorites 
among the “Big Four” carillons that rejoice their 
nation, foreign comment inclines to favor the ven- 



ANTON BREES. CARILLONNEUR 
of tA« Park Avenue Baptist Chtueh. Nat* the method of 
slriMitg a chord. Three bdBt are rung em the keyboota 
and two ott the pedal* 
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ia % Rombold** Towar «t Medb* 
Uq; the ma» to that the mpstet of th^ee bell* k 
Joi^—Oft U Belgium laye, “tmr Jef—Denyn, 
gnateet of Uving carillonneorB. 

Adequate exptmlon of tone can be gained only 
when the handlea and pedals of a carillon keyboard, 

t are directly connected with the clappers 
a. But it i* only recently that it has been 
> arrange these connections in such a man- 
le playing of a carillon would not over- 
exbausdtm the perfornters at this most 
F musical instruments. Happily most of 
Belgian seu now have both a keyboard 
redtais and also a mechanical connection 
>wn oKxdc. 

The leosel carillons may be altogether mechanical. 



•arn i 

The imaU IS-pound btU and the big 9-tan “toller*' 


Hence one hears the carillon playing in Belgium or 
Holland at stated hours on Sunday, on market days, 
at festivals, and so on. Jcf Denvn thus welcomed 
President Wilson with ‘‘The Star-Spangled Banner” 
when he visited Cardinal Mercier. But it is auto¬ 
matic playing that is heard four times an hour, and 
sometimes twice as often, from the belfnes of each 
town. National melodies, operatic airs, hymns or 
folk songs are constantly repeated in a familiar 
order, althou^ the program, which is always com¬ 
posed of really fine music, is changed several times 
each year. 

A carillon bell is tuned quite as accurately, and 
far more permanently, than the best of pianos. The 
pitch or note goes higher at the diameter of the bell 
decreases; the volume or loudness falls off as the 
bell loses sire and weight. How Franz and Pieter 
Hemony, greatest of Belgian founders, tuned their 
bells in the Seventeenth Century is not known; but 
in the modem process 1,500 tuning forks are used. 
Gillett and Johnston, English founders who produced 
the equipment which has recently been installed in 
the Park Avenue Beptist Church, New York, by John 
D. Rookefeller, Jr., in memory of his motlier, have 
irnhscover^, it it said, the secret of the mellow 
rit^mess, the wondrous individual harmony, so long 
resteioted to the Hemony bolls. 

By means of a regent improvement to the console 
(dUlt is, thfrstriking appm-atue, keyboard included), 
th^ same makers luve removed a serious physical 
ohstafde to the cultivation of carillon art. By hang- 
iu tHe ^larger clappers near the inner side of the 
b<w, and by using a clever system of counter- 
balanoes, the keyboard touch has been so lightened 
thM the writer waa enabled to strike with his little 
finger a oaimon-boom upon the nine-ton bass of the 


instrument in the tower of the New York church. 

Although ibis carillon is qmte the largest, com¬ 
prising no less than fifty-three bells—four octaves 
and a half—the three or four octaves of accurate, 
musical, chromatic notes in each of the big sets 
permits the interpretation of an inexhaustible variety 
of the world’s best music. It must, of course, be 
music appropriate for such a. medium—but every in¬ 
strument presents a like denumd. The range of the 
new American bells is from E below the bass clef 
to second A above the treble. 

In the recitals or special concerts, such as those 
three times a week at Mechlin— 

“Saturday for country folk 
And Monday for the city; 

Sunday for girls who charm the men 
And make themselves so pretty.”— 
difficult music is not uncommon. Bach’s intricate 
“Fifth Prelude,” for example, was the, special rendi¬ 
tion at a notable competition of bell masters held 
at Mechlin in 1910. But a typical program was that 
prevented by Jef Denyn, four years later, on the 
exquisite Hemony bells of the Antwerp Cathedral. 
This program included Verdi’s “Jerusalem”; “Lob 
der Thranen” from “Rosamunde”; Schubert’s 
“Fruhlingaglaubc”, Nicolai's “Third Sonata,” and 
works by Jcf van Hoof, John Diednch and Peter 
Benoit. 


Rookefeller Gift a Masterpiece 

Because of the special conditions inherent in bell 
music the most effective compositions for the carillon 
have been written by distinguished carillonneurs, and 
especially by their acknowledged chief, Mattliias van 
den Gbeyn, bell master of Louvain in the Eighteenth 
Century. Among fifty of his extant works, the 
“Fugues,” not inferior to lho>-c of Bach and Handel, 
are full of plaintive melody, and are marked by 
strange effects that only skilled bell masters can 
fittingly interpret—such as the long pedal note, last¬ 
ing three or four bars, in harmony with a running 
treble. Some such ethereal music must have awak¬ 
ened Victor Hugo when he wrote upon a window 



The Ug bells ere housed on the roof of the church 


pane in Mechlin his dainty verse* about a Carillon 
Spirit descending from the skies upon a crystal stair¬ 
way and scattering from her silver raiment magic 
notes upon the world. 

All these fascinations of an unfamiliar art may 
yet delight America because of Mr. Rockefeller’s 
gift. In addition to a carillon never surpassed nor 
even equalled, he has supplied the permanent ser¬ 


vices of an eminent Belgian carillonneur, M. Anton 
Brees, the son, and, until recently, the assistant, of 
M. Gust Brees, who as bell master of Antwerp and 
organist of the Cathedral, has upheld the classic 
traditions of his predecessor, J. F. Volckerick. First 
of the leading carillonneurs to visit the United 
States, Anton Brees gave rentals last year upon most 
of the carillons that have been multiplying in this 
country since 1922. the time that the New York bells 
were ordered. These instruments may now be found 
in many cities. The first, and for many years the 
only, carillon in the United States was that imported 
from France in 1870 by Saint Joseph’s Cathedral at 
Buffalo, New York. Until lovers of all these bells 
heard Mr. Brees' dexterity, they did not realize what 
treasures they possessed. 



'rHrTxAPra^rTpERTr ANTSM 

A do^e up view of one of the huge bells 


Canada has several carillons, and Ottawa will 
equip Us Parliament buildings with a duplicate of 
the Rockefeller bells, which have become a model 
for the world 

Concerning his 860,000 instrument, Mr Brees 
says that he can only support the unanimous testi¬ 
mony of leading masters who tested the new carillon 
when It w^^ set up temporarily at Croyden—that it 
had never yet been equalled. 

The installation at the Park Avenue tower, how¬ 
ever, IS only temporarv. awaiting the facilities of a 
new church at Riverside Drive and 122(1 street. In¬ 
cidentally, It was at this corner that a national 
carillon, “The Bells of History,” was to be erected 
in accordance with plans announced by artists and 
others three years ago A “Peace Tower” carillon 
in Washington was another national tribute which 
has been pic\iously discussed, hut which has not 
yet materialized. 

. Eight of the bass liells, the largest weighing 19,(X)0 
pounds, are now walled in on the roof ol the Park 
Avenue churth. the fortv-five small liells, including 
an angel-voiced ‘‘hahy” that weighs twelve pounds, 
are suspended in the relatively low lower. Shut in 
by high liuildings on several sides, the splendid 
carillon is well-nigh smothered; its .song is scarcely 
audible six blocks away. 

Bell Master Brees, accustomed to his ancient in- 
slrumenu, iOO feet above the market place at Ant¬ 
werp, accepts Jef Denyn’s dictum that 300 to 4(X) 
feet above the street is the necessary level at which 
to dominate a citv and broadcast the carillon message 
for miles in all directions. To hear tliis message 
best, William Gorham Rice, the c.arillon Blackstone, 
recommends a station .500 feet from the bells and 
in full view of the belfry. 
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Inventions New and Interesting 

Department Devoted to Pioneer Work in the Various Arts and to Patent News 


Conducted by Albert A. Hopkins 



A jaw wrench 

A Pair of Useful Wrenches 

N othing is more useful around the 
home, the farm or the automobile than 
a good wrench The two wrenches illus¬ 
trated on this page arc ulike iii general 
construction except that the one above has 
a self-adjusting jaw, adapting it partnularlj 
to work on bars or pipe The one on the 
right is a "plier wrench” and is ailjustahle 
It can replace a cotn|)lele aet of solid 
WTcnclies within the range of action ot the 
jaws. It grips equally well across the points 
or on the flats of square or hexagon nuts 

A Roller Shade for the 
Automobile 

T he device illiialratcd is a new all year- 
round protection for the eyes. It sliields 
afainat the glare of the sun, bright llglils, 
and winter's bright snows It is made of 
green celluloid and is fastened to a wooden 
raUer on wliicii the transparent shade roll'- 
up. Cloth strips arc sewed on both sides 
and ends These strijps jirpveiil tlic shade 
from Cuming in contact with iiself, when 
rolled, and therefore preserve ns cleanli 
ness It 18 operateii and inalullcd in the 
same way as is a window shade. 

A Cord and Wire Stripper 

S OME of the wire strippers we have seen 
are very clumsy and exjiensivc The 
device shown can be easily carried in tlie 
pocket. It cuts, strips and burnisiies elec 
trie cord and wire wilhuiil the use of a 

knife, and also replaces cutting pliers It 
strips double or reinforced oord as well as 
single. It IB ailjustahle for use in cutting 
and stripping all commonly used cords and 
wire, making a clean shear-cut, leaving no 
ragged edges on the msulauon The cord 
stripping IS done wiih one motion 1 hi 
directions rend "Adjust llie cutlers care 

fully, cut the insulation and puH " It is 

not -necessary to twist the cutter It is 

equipjic-d on the side with a powerful set 
of shears and thus does the work of common 
cutting pliers To strip doiihlc or rein 
forced cord the outside covering is first 
severed with the knife jiroiecting from the 
end of tlir side cutting blade us shown in 
ihe illusiralion Thin llie two cords are 
Bcparalccl and tile slripping proceeds. To 
strip solid wire thi cutters are adjusted so 
that they are a trifle larger than the wire. 



A safety device which replaces the knife tor slitting coverings 



Stripping the cord with i 


This IS done to avoid nicking. A twist 
cuts all the insulation, then the pliers are 
pulled If carefullv adiusted, the insulation 
can he removed and the wire burnished 
with one operation The wire should be 
burnished with the side of the jaw 


A twist Seals Juice in Pie 

pliers are A N enterprising housekeeper hae found a 
insulation XTl new use for paper tape. It is wrapped 
burnished amund the edge of pies to keep the juice 

should be in! It is moiatcnoci slightly before a is 

iw wound around, and since the paper shrinka 




A naeful piler wreneh 

aa it dries, it pulls the edges of the pie 
lightly together. It is easily removed «ft«r 
baking. 

Cooking by Exhawt 

A MECHANIC of Columbus, Ohio, baa 
invented a device by which motorists 
msy now utilire the exhaust from their 
motors to cook their camp suppera. The 
contrivance uses a small petcock to close 
the exhaust pipe. A pipe connection is 
fitieij to the exhaust manifold and joins with 
a round circular burner This burner is 
provided with circular ribs, to prevent ex 
baust flames from jumping Similar ribs 
are built lo the bottom of pots and frying 
pans to obtain a maximum of heat When 
the motor is idle the exhaust heat is forced 
through the burner SuAicieitt heat is gen¬ 
erated for any outdoor cooking. 

A Handy Flaahlamp 

A new flashlight, designed to aid the 
man who needs both hands on the job, 
has just been developed by a New York 
manufacturer It difiris from the conven¬ 
tional style of flashlight in that the lens is 
on the side instead of at tiie end It is 
equipped with n steel t lip which makes it 
IMissible lo attach the liasidight to a bolt 
or pocket and throw a beam of light upon 
tlie task lo be done, leaving both hands free 
for the work It is particularly adapted for 
linemen in the employ of pubtie service cor¬ 
porations, for nighi repairmen in industrial 
plants, for maintenance gangs; for repair 
gangs on bridges, culverts tunnels, et cetera, 
and for the lone motorist with engine trouble 
or a puncture. 

French Railway AccidenU 

T he French have been having bad luck 
recently with railway accidents. In one 
case eleven passengers and a guard were 
killed. The driver was subsequently ar¬ 
rested because his speed recorder showed 
that the tram was running at S8 miles per 
hour instead of the specified 25 miles per 
hour. There was considerable telssoopiBg 
and a news dispatch says that the engflae 
and flrst fourteen carriages, normally filling 
a length of 552 feet, were compressed into 
390 feet. 




A trmctf>r U mounted on binnt-noeed drum* revolving la oppoute direction* putsing over neldi of inow and loo 


A MotoMractor for Snow 

T he running gear of the tractor shown 
on this page consists of two large, blunt- 
nosed drums revolving in opposite directions 
on lengthwise ajcle* Around the drums, in 
opposing spirals, runs a continuous vane or 
fin^ called the “skate,” which acts against 
the snow preciiclv as do the blades or 
buckets on the screw propeller of a ship 
Once the clutch has been let in. the turning 
of the drums is controlled by the steering 


move the tractor'a front and rear aales and 
wheels; then the driveeliaft is connected to 
the special gearbox that contains the double 
steering clutch, the sleeting gear is hooked 
up, and the oiillit is ready to go 

Are Your Ligfate On? 

I NASMUCH as the law requires that the 
headlights of a vehicle be lighted at 


of the headlight, in such position that thi 
driver will be sure to get « reflection of the 
lighted lamp If lie does not get such re 
fletliiin, lie will know that tin. loinp is out 

Novel Luggage Carrier 

A NfW luggage carrier is of particular 
interest in that it mav be used for 
quite a number of hauling purposes by mak- 



cnrrier is mounted on the running board by 
four bolts One end of the carrier telescopes 
so that one size of earner may be adapted 
lo any letiglb of running board. 

Largest American-built Trailer 

T he trailer illustrated is of 30-ton ca¬ 
pacity and was built primarily for the 
purpose of hauling glass making machiner) 
Ihe trailer weighs 10 tons The bed is 0 
feet wide and 20 feet long, the mam body 


Headlight signal for automobiles 

eel. Eaeh drum receives its power 
ough s separate nlutcii whirh, depending 
the position of the steering gear, engages 
disengages. During recent tests, the 
iw motor has traveled, at twelve miles an 
it, through snow drifts that balked a 
■se. To mount the tractor on the snow 
tor chassis it is necessary merely lo re- 


A huge trailer for carrying heavy it 

certain times, it is important that the driver ing slight ch 

be able to determine whether his lights are adjusiabW to 

on or off at all times An inventor of lengths and n 

Reading, Pennsylvania, has devUed a simple way so that l 

means of conveying this information lo the from the car’i 

driver. The invention, shown on this page. control the oa 

consists of a relatively small reflector at- juslments ma; 

lached to the upper portion of the lens nm arc welded to 





lie and 3S feel long. It has 
in front and four in the 
wheels an mounted on a 
dem fushion. with a smaller 
I he forward and back 
luir TIu four back wheels 


Tfaa farmer 


adjust the luggage carrier to hold milk 










An All-Around Router and 
Hand Shaper 

W E illuilrate two devices which are very 
useful in any simp and particularly-so 
In the pattern shop In the roiilrr which is 
shown In detail at the upiwr picture and in 
uae in the two lower onu, the motor is in 
tlw head and rotates the router shaft to 
which the chuck jh secured The hand 
shaper fits the hand conveniently and con- 
siata of a smail motor which does many small 
chores of heading, cutting or grinding. 

Chlorine Gas Bomb Makes Pos¬ 
sible Home Treatment 
of Colds 

T iro San Franciaco chemjata have just 
perfected a chlnrinc gas bomb wtuch 
makes possible the use of chlorine gas for 
the tTeUmeat of colds in the home, where 
the eame results are obtained as with more 
«l«borate apparatus. In fact, it e'lminates 
the neoesaity of going to some central aource 
for tteatsnem, with poaaible exposure to bad 
weather and further lowering of body re 
aistance The chlorine gas bomb is made of 
glass and contains nothing hut jiurr hllcred 
chlorine gas. To use il. the patient takes 
the bomb in a eloscd room and brisks off 
the ends of the bomb, tlnis permuting the 
gaa to escape and mingle with the air In 
the room The patient remains m this gas 
filled room for one hour 

4 Holder for the Elusive 
Slide Rule 

O NE of the chief services rendered by a 
new type of slide ride holder, liaving 


The ehlorins! gaa bomb is of glass and eonubii pore fihcwcci chlorine gas 

the mathematician to operate it, uaing only the slide rule holder is held against the 
one hand, while the other hand is free for rule with internal coil-iprings and the slide 
figuring and other work Tlio upper part of rule can he Inaertcd or taken out at will. 



The portable Ikand riuper fai nae 


ProtMting the alma box 


Protecting the Poor Box > 

T O remove temptation from children and 
profeaalonal robbara, a Chicago safe 
man has recently invented and is now mar¬ 
keting a cleverly designed burglarproof safe, 
with ihree-iDch walls, for nae la Catbolk 
churches to replace the usnaJ candelabra 
box, in which offeringi are deposited. Fol¬ 
lowing an epidemic of robberies of church 
offering boxes in Chicago, many of theae 
safes were installed, with the result that the 
robberies ceased. The safe haa an in¬ 
geniously designed arrangement of chutes 
through which coins drop when placed in 
slots in tlie top of tbe safe Three slots 
arc used for receiving three kinds of offer¬ 
ings. The coins pass into a chute and fall 
into the compartment reserved for the par¬ 
ticular denominallon for which they are 
made. To prevent stealing of paper money 
and coins by the lowering of a aticky sub¬ 
stance on string through tbe ebute, the end 
of each chute has sharp teeth cut Into it, 
thus preventing the return of anything 
passed into the safe. 

Saving Your Eyes From 
Fine Prtot 

A MAGNIFYING glass atuobment for 
^ X telephones enables the telephone user 
to find numbers In the telephone booh 
quickly. The glass fold* over toward the 
left when not m use, and is thus out of 
the way. This will be a great help to 
everyone who dreads the bulky volume with 
its fine typo. 
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Tkii pkolofraph show* the Renaalt CaEogene motor truck, with the centrifugal The VIerson Caaogene trunk Uluatratea a type of inatallation similar to the 

purifiem set Just ahead of the engine Renault, but withont aueh compHeafed purifying device* 


Trucks Make Their Own Fuel 

The accompanying photograph', ahrmmg 
a method of generating fuel gas for motor 
vehicle* from charcoal, whuh hae been 
rather extenHively tried out in France, illua- 
tratca, to our mind, n tendency which has 
been apparent in Lurope since the World 
War—a tendency to attempt to accomplish 
by complicated methods whal i' already be 
Ing accomplished through simple means. 

Ganoline. it is true, is expensive in 
France; and that nation feela insecure about 
ita motor fuel lupply, owing to the fad that 
It has no internal sourefes of gasoline Gaao- 
line must be imported, and a wartime 
blockade would bring about a aituaticm that 
would be nearly fatal to a nation that is 
moloTiaed even in the extent of Frantc 

The "gaaogrne" generator is a eumher- 
Home, bulky and lieavy apparatus, attached to 
one aide of a motor truck or to one end of 
g farm traitor It generates fuel from char 
coal France is liberally auiiplied with 

The apparatus consists of a generating 
chamtier liaving a grate, firebox and boiler 
for producing the necessary steam for 
making tlir gas It appears to be an anin,:- 
ing minplieslion of iniernal "gadgets " Tin 
gas must be setubbeH. filtered to rcnicnc’ 
pantries of charcoal, unci further purified 
In a centrifugal purifier There ore a niim 
her of other detuils whicli It seems tinnrces 

The results of the tests of tliese gas gen¬ 
erator vehicles have iveen so far exccrcjinglv 
satisfactory, according to the reports of the 
Office National de$ Hcihtnhcs ct Inven¬ 
tions, It was found that the,y can travel 
along nil ordinary road at the rate of some 
forty miles per working clay, hauling the 
regular maximum load of the truck 

On bench tests it was found that the 
motors developed nearlv as much power as 
when running with gasoline The gas ulil- 
iwd did not clog up the cylinders appre- 
eiablv more than does ordinary gasoline 

As to eniloraiiee, the gas-generator run 
truck IS stated to be lust as barciv and 
strong on tile mail as is the gasoline truck 
And, most important of all. the reonoiiiy of 
this fuel runs in Franre anvwiiere between 

Aiding Digestion in Gasoline 
Motors 

Ml'ctl has been said regarding llie avail¬ 
able sources of petroleum and gasoline left 
in this eouiilry and authorities are more or 
less contradietory in their views on this im¬ 


portant subject But it remains a fart that 
our crude oil rcaourcoa are being gradually 
drpletod The publicity that haa been given 
to tins HMtter lias had one oignificant result, 
namely, an endeavor to improve the combus¬ 
tion of the gasoline air mixture in the cylln 
der of the internal combustion engine, so 
that increased efficiency may be obtained ond 
the consumption of fuel reduced 

Considerable attention bat been paid to 
the incorporation of ingredients with gaso 
line to remove the “knock” In the engine and 
to increase its efficiency The real value of 
such acicled ingredicnls. from all standpoints 
still seems to be within the realms of dis 
cussion and expcrimentulion Another in 
teresling and important method of develop 
ing more power in the engine and removing 
llie "knock” forma the subject of this 
article 

The process of catalysis is well known in 
llie ehemicul and allied industries A cats 
lyst IS merely a siili'tanee which, through 
Us very pretence, makes u possible for cer 
lain rhemieal reacliona to lake place ,or 
which accelerates ihr speed at which they 
ensue (iilulysts are of various natures 
.Some are metals, olliers melalUe salts; still 
others are ronipounds of the non metallic 
elements ll is a fact that the catalyst doe* 


not change or diminish in quantity during 
the chemical reactions, but after a lime it 
becomes fouled, loses lU catalytic potency 
and muat be replaced. This does not, 'how¬ 
ever, have to be done except after consider¬ 
able use lias been made of the catalyst, so 
that one mass of the reagent will last for a 
very long time 

The most recent application of catalvsis 
is to accelerate the combustion of gasoline 
air mixtures in the engine cylinder. The 
catalyst is applied to the head of the cylin¬ 
der by simply painting it on, the active prin 
olple being incorporated with other ingred 
lenta to form a paint. The organic constitu 
enl* of the paint arc then burned off and 
the catalyst remains on the cylinder bead. 

An engine that baa been treated in this 
manner possesses imiKirtant odvanuges, for 
the catalyst, in accelerating the combustion 
of the gasoline by making it more complete, 
promotes the efficiency of the engine, witii 
the result that greater energy is obtaineil 
from a unit amount of gasoline, This new 
development consists essentially of the ap 
plication of catalysis to the jirocess of con 
Version of chemical into mechanical energy 
in the cylinder 

Detonation, known as “knocking." is due 
to the decomposition of the anbuml fuel in 


the cylinder It is a phenomenon which ha* 
been held to be brought about by loo rapid 
combustion But this theory is apparently 
erroneous For it is a fact that r,ertaln sub¬ 
stances added to the fuel tend to decrease 
the "knock ’’ It, therefore, is plausible to 
conceive of tlie action of these substancea os 
serving to increase the velocity of combus¬ 
tion of the fuel within the cylinder to such 
an extent that decomposition does not take 
place to so great a degree as heretofore 

It IS understandable that a substance cannot 
both burn and drc,ompo*e at the same time. 
This IS the theory advanced by Dr Edward 
Sokal, tbe inventor of the catalyst—which is 
called Kalalite Thus, contrary to the theo¬ 
retical views usually mamiained on this sub¬ 
ject, “knocking" in the motor haa actually 
been eliminated by accelerating the combus¬ 
tion of tlie fuel in the cylinder 

The aciivc ingredient in llie paint prop- 
.iralioii, llie catalyst, is a salt of the metal 
cerium After this paint has been burned 
off from ill, cylinder head, an oxide of 
emutn IS left Tliis cerium dioxide is the 
orccleraling catalvst. 

When the combustion of the gasohne-air 
mixture IS accelerated. It is evident that 
leaner mixtures can be used than are now 
practical Leaner mixtures catalyzed allow 
effective pressures to be obtained at lower 
temperatures, willi the result that internal 
cooling of tile engine is accomplished with¬ 
out entailing the loss of energy that is occa¬ 
sioned by external cooling All this m«ami 
greater fuel economy. 

Extensive teats have been made with the 
new fuel economizer, and while results differ 
according to the design of the engine, and 
while under certain conditions it has been 
possible to augment appreciably its power 
production, in practically all teats it ha* been 
poaslble to duplicate tbe manufacturers’ best 
Irnfformance* with much loaner mixture*. 
■Such motor engines as the Locomobile, 
Willy* Knight, Ford and Packard Tviin Si* 
have been tested, and good results have been 
obtained in all ca«m. 

In making a further analyala of the de¬ 
tonation problem it becomes evidagt that 
there are other way* of reducing ‘^knooklogt’* 
*uch as multiple apark plug*, and tbe central 
location of the epark plug; bat ell thea# 
remedies really aocoraplisb nothing ounre 
than an increase in the rapidity of Ood^W- 
lion. The uoe of a oatalyB to aecelorato the 
eorabtwtion of the air-gasoline mlxtutt ii the 
ohrmlcal method of solvliig this problttnt 
and inasmuch as eombuatlon itaaff I* a dia- 
tincily chemical proceaa, and since oatalyOfi 
i* known to have an extraordiMrilr 



Applying thO cateiyet to a gasoUne Motor witk a biUah 
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At prMenI the railixHKlB are attempting to extend the average “rtin” of thrh- 
loeoniotivea, which 1« leaa than 200 milea. ThI* locomotive made a .^,S71-mile, 
practically conUnuoiu run from Seattle to Saint Paul and bark 


gMeienting elTaot on the wloolty of ohein- 
ioiJ reaotiona, it 1« not Rurprivlng that It if 
«o nuTkedl)’ effective. The important point 
to tememhW is that the fuel remaiiu the 
name. Nothing is added or subtracted from 
the gasoline. All that has to he done is to 
paint the cyllndw heads with the caulytic 
preparation. It b claimed that one appii 
cation will last for 15,000 miles. 

According to Ralph H. MoKee, Professor 
of Chemioal Engineering at Columbia Uni¬ 
versity, who has been conducting some ex- 
peritneiHs with gas engines whose cylinders 
were treated with a catalyzer, the recently 
diaeovered accelerating action of catalysts, 
such as cerium dioxide, on the romfaustion 
of gaaulino-air mixtures is theoretically cor¬ 
rect and promises to go far in permitting 
ua to meet our hopes of better working and 
more economical automobile engines. 


A Wonderful Long-DUtance 
Locomotive Kurt 

Ort* of the marked developments in the 
railroading of today is the tendency lo in 
crease the length of individual railroad runs, 
both the length of runs without a stop and 
also the total length of runs with stops made 
uninterruptedly by the same ioeomotive. 
The Great Northern Railway is greatly 
pieaaed, and justly so, by what may lie re¬ 
garded as the moat remarkable engine per 
formance to the dale of Friday, September 
2S. On that day, the company's passenger 
locomotive Number 2517 left Seattle, Wash¬ 
ington, at 4,30 in the afternoon with eigh¬ 
teen oars of raw silk and one passenger 
coach coupled up behind it, and made the 
run to Stint Paul witliout anv slops, other 
than those for noal, water, and so on, in .52 
hours and 35 minutes, reaching Saint Paul 
at 11:0,5 PM Sunday, September 27 This 
ailk train, by the way, was the largest in 
dividual silk shipment ever transported in 
the Northwest 

The next murning, September 2R. the same 
engine was coupled to train Number 27. 
wluch is the fastest long-distance mail train 
in the World, and left .Salm Paul at <>'0.5 
A M. It made the through run from Saint 
Haul to Seattle, a distante of 1.789 miles 
in 47 hours 10 minutes, reBching .Seattle oii 
time (allhougli it was delayed 20 minutes 
in starting from Saint Paul) at 5.1.5 a.m , 
Wednesday, September .50, the average run¬ 
ning time being about 38 miles per hour 
It should be noted that, because of the 
20'miDUte delay in starting, engine Number 
2517 made better time than the regular 
schedule of Number 27 by 20 minutes 

It will bo soon that the round-trip pel- 
formance of tins engine, from Seattle to 
Saint Paul and return, a total distance of 
3,571 milea, was 99 hours and 45 minmei, 
something which has never before been 
accomplUhed on any American railroad It 
should be noted that the average distance 
traveled by a single locomotive running on 
the regular schedule is the distance between 
division points, which averages from ISO to 


200 miles How exceptional tills perform 
ance was, is evident when the time eon 
auined for fueling and watering the engine 
has been taken out, for In ordinary pratliee 
the replacing engine is alreadv fueled and 

The fact that this was s slock engine and 
one of t fleet of oil burning passenger loco 
motives which haul the Oriental Limned, and 
the further fact that it was not espeeiallv 
prepared for this great effort, renders iht 
continuous mtind trip of 3..571 miles the 
more remarkable 

How They Do Petty Road Repairs 
in France 

UtroHL the IJtorld War, France hoasird of 
900.000 miles of aplendidiv kept roads, built 
with crushed stone The mobibralion of 
every available Frenchman during the w.ir 
and the necessity of eunfiiimg road repair 
work lo those of the roads whieii wen al or 
leading to the front, hsd the effect of allow 
mg roads in the center, west, and south of 
France to dclrrioralo rapidly 

Formerly taken tare of almost from day to 
day by the “canlonmcrs” or repairmen sta 
tinned ill every village and on the outskirts 
of all the small or large communities, the 
roads of France after hve years of neglect 
were found to have been damaged to sui h 
a degree that in many cases it was ncoe-ssarv 
entirely to rebuild targe stretches of the im¬ 
portant "national'’ highways 

The necessity of juiying for the war and 
rebuilding the devastated regions did not 


allow for the adoption of a lavish policv in 
this matter, for the cost of such work was 
prohiliilive 

In each case tlie government experts had 
to choose between two policies either lo 
replace a large proportion of the roads by 
new roads built with tlie strongest mnlerials 
known lo moilern engineers, or to repair 
metiHidicallv and with perseverance the ex 
Istlng ilsmage lo the preseni roads The 
second policy has been followed out, Iml 
obi methods bad to be replaced by new and 
better ones 

Uclore ilic war the ‘‘oantomiiers” had sev 
eral tusks to perform The dilrhes along tht 
road had to be constantly watched and tured 
for III order lo permil of ihe drainage of 
rain water Weeds and othei plant-growth 
had to he removed from tin road side lest 
they invade the road ilscif And last)), the 
road worker would go from hole to hole and 
from rut to rut. hlling them with the rocks 
whicIi he had broken liy hand and who h 
were kept in little heaps lieslde every road 
Those who motored thiougli France before 
the war will recall the biisv men breaking 
atones wub sledge-hammers at the roadside 
or sweeping pebbles from the highway with 

Ihe modirn mcthoil is more expensive, 
but It IB said to be far more efiicienl and 
rapid The equipment used also represents 
a greater initial expense and a higher oper 
aiitig eoBi than the cost of the pre-war man 
ual labor 

The work of repairing holes in the French 
roada is undertaken in much the same roan 


ncr as that of a dentist who fills a cavity 
III a tooth. The cavity is first located, the 
road IS dug up around the cavity, and a 
"hlling” is inserted 

A reclatigular outline is drawn in chalk 
around the rut or tin hole, and then a 
workman with an electromagnetic pickaxe 
proceeds to break up the road within the 
outline The debris is cleared away, and the 
new material is prepared for falling ihe ex- 


Then the cavity is filled in and pounded 
in with an electni-magrietic umping machine 
After the filling-in process, the surface of the 
road is remodeled exactly to its original 
level, and the job is done 

The rlcctro-magnelit pick-axe is a power¬ 
ful tool, driven by an electric motor, and 
Iwlh the tool and its motor are supported 
by an axle suspended between two wheels. 
The workman grasps two shafts connected 
with the axle, and thus guides the tool over 
the ground; the force and depth of tlie blow 
can be gauged by bearing down on the 
shafts 

The tool strikes sharp, powerful blows and 
does not scatter the material dug Tliere it 
no known road material that can resist its 
cutting edge Tiie power which operotea 
the motor u derived from overhead wire* 
bv a trolley attachment This permits the 
tool or tools lo operate over a considerable 
area of the road without moving the g«n- 
erotor which provides the electric current to 
the mnlois 

After the hole lias been dug, the filling 
materisls arc mixed by hand, because me- 
I hanical mixing machinery would not be 
praitical lor the detail work fur which the 
ajijiaratuh is designed In every case, 
whether the road be of concrete, crushed rock, 
or macadam, the nialeriid previously used in 
(lie road IS made the basis of the filling, and 
similar materials are added if tliere is not 
tnough The hobs are fillotl liy hand, and 
now the electro magnetic tamper comes Into 
play It operates with great speed and 
Birengtli, leaving the surfai e of the road In 
ninth the condilioii in which it stood after 
the steam roller hnislied lUi work when the 
loiid vvus first built Tile tamper, like the 
"pick-uxc" or road breaker is provided with 
a motor and !•< lariied on an axle between 
two wiieeJs, with shafts handled by the ope^ 
alor. and the electric cnerg) is obtained from 
the trolley altachmeril 

The entire repair squad is composed of a 
dozen men, and all tin men and their equip¬ 
ment art ranieil on a single truck Tills 
truck contains an electric generator driven 
liy a gaxoline motor While repair work is in 
process a number of lovv towers provided 
with the iHoper insulation are erected at 
intervals along the road bearing the power 
wires from the truck The latter roraalna 
stationarv while work is carried on over a 
distuiur of several hundred feel 

As soon us a bI retch of ro,tH is repaired, 
the ladders and jtower wires are removed 



IMI.asliS* ^ r.iLlBA.* 

M rMUl work k sIom by meaitw of im ***leetroma|pi«lic piek-ue” The opening mode by the electromagnetir pick-axe Is filled and another tool k 

t» hk < i i tp ni W tap OUuaU dnnuged epota attached to the motor for tamping 
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Seeing in the Dark 

It i« u mattrr of common experience that 
inauIBcient mail jlluminalion and glaring 
bcadllghm make night driving conditione 
far from aalinfactory Viirioui devicea— 
apwial Jonsea, rcflectora, and bo on—have 
been preuented to relieve or to cure tlie«c 
eoiiditioiiH, but glaring hcadllghlK still levy 
tliclr toll of aendentn, and utallutics show 
that even more accident* arc due to in- 
auSioient mad illumination Yet, an mime- 
dlate and farreaihing improvement in night 
dnvmg conditionn would he elfeeted if 
motonfta realized the fullomng two facts 
(If With the majority of headlamp* 
now in nervice, proper adjustment is all 
that I* necessary to obtain greatly im 
proved road illumination, and at the 
same time to eliminate objerlionahle 
glare. 

(2) A driver who makes the proper 
adjuslmeiitB now, without waiting fur 
others to make them, not only removes 
the irritation he is causing other niolor- 
ill*. but also jirovidee for himself a road 
illumination that is belter and safer 
and one that nuikes it case r for him to 
pass cars with glaring headlight* 

From the two small headlamps, mounted 
three feel above the road, a way must be 
found to direct a path of light over its en 
tire surface for 200 feet or more ahead, a 
Httle light close by and to ihe sides to 
illuminate roadside and dili h and to assist 
in making sharp turns, and tens of ihoiisands 
of candlepower just below the level of the 
headlamps to reach well ahead and reveal 
obstructions, turns, crossroads, and dead end 
atreeta At the level of the headlamiis and 
slightly higher there must hr some light to 
reveal pedestrians, and anything that over¬ 
hangs the road before one is upon il Ifut 
here the tnlensily of the beam must be 
closely limited, unfortunately, to a smaii 
fraction of that needed just below the level 
of the headlamps if the approaching diiver 
il not to be blinded in its dazzling glare- 
actually to much less than is neccssarv to 
reveal the road far ahead for fast driving 
The best compromise must be efleeled be 
tween the need for a high candlejiower to 
reveal objects ahead, on the one hand, and. 
on the nther, the necessity fur controlling 


the light above llie lumj) level so that while 
some glare remains arnaus inlerferinte 
with vision IS avoided flie cliart shows the 


limiting i andlepower values in the direr 
lions of the different poinl* Indicated on the 
photograph, needed to iiuurr such a beam 


Modern headUgbting re«uUtioDs of Omut 
■ tatea are based on a ilmilar system apeciff- 
ing nunimum perfotniance 

The desirable type of beam, aa Indicated, 
utilizes the light from the headlamp bulba 
most advantageously But m doing this the 
light IS taken from all direcliorw and oon* 
ceiitrated in a narrow zone. Darkness tw 
mam* all about There is no light in the 
direction of road signs or house numbers; 
tho beam is not wide enough to goido one 
safelv around the sharp curves of an un- 
familiar road except at the slowest speed. 
On sharply hilly roads the beam is often 
completely lifted off the road or, striking a 
steeply ascending grade, is cut off just ahead 
of the car, and for fast mght driving, safety 
always requires more light above the hon- 
zonlal than is obtained with the approved 
headlight equipments Spotlights supple¬ 
ment the headlighling adequately under any 
of these conditions and may b« needed to 
Bubsiltule for the headlamps in an emer¬ 
gency Judiciously used, the spotlight Is 
valuable from the standpoint of all con- 
lyinied, while injudiciously used it may pave 
the way for legislation penalizing the ma¬ 
jority for the inconsiderate acts of a very 
few Fortunately, the greatly improved 
headlighting condition* today over those of 
a few years ago have almost entirely re¬ 
moved the occasion for misuse of this valu¬ 
able arxieesory. No car should be without a 
good spotlight 

No matter how well designed or efficient 
the headlamp* on the ear may be. good road 
illumination wllboul blinding glare cannot 
be expected unless the bulbs are accurately 
adjusted in the reflectors and the beama are 
jiroperly aimed Slate approval on a par- 
liculur lens or special reflector means simply 
that the device is so designed as to be 
eapable of distributing the light in a aatia- 
factory manner—but only when properly 
focused and aimed 

Given good equipment, with the optical 
parts clean and shiny, all that is needed to 
insure good results is adjustment, which 
means two things (II Foeusing the lamps; 
(2) Aiming the beama 

"Focusing the lamp*" is an imposing tech¬ 
nical phrase to describe the simple opera- 
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tion of moving the lamp bull) a little ahead 
or back by means of that ordinary tool kit 
implement—a screw driver, while “aiming 
the beami" is just tlut—tilling the head¬ 
lamps downward and swinging them from 
side to aide as one would nod or turn his 
head, until the beams point straight ahead 
at the right up-and-down angle This will 
probably require the serviies of no more 
complicated an instrument than an ordinary 
monkey wrench. 

When you move the bulb ever so little in 
the reflector something very noticeable hap¬ 
pens to the beam Look ut the pirfures 
These are aetual photographs of three types 
of beams obtained from llie aame lamp and 
reflector. 

None of the three beams aliown are of a 
aaliifaclory type to answer the requirements 
of good headlighting, because all of them 
are round, while what wo really need is a 
flattened form of beam This desired type 
IS obtained either by using a lens on a 
reflector of the type shown, hv using a rc 
flecior with especially designed contours, or 
by a combination of the two, In any case 
tliere is always some one position of the 
lamp bulb which gives us the best shape of 
beam. Focuaing should be done with the 
lens in place and this is all there is to it— 
simply moving the bulb a little ahead or a 
little back in the reflector so as to marshal 
the rays into an orderly formation that puts 
the light where it is wanted 

One fundamental principle frequently 
used for this purpose is the fact that a 
wedge or prism of glass will bend light rays 
off at an angle The shape of the wedge 
or prism together with its position deter 
mines where the light ray that passes 
through It will be directed. 

Place the car on a level stretch with the 
headlamps 25 feet from a light-colored ver 
tlcal surface. 

Some means, which can be determined 
upon examination, is customarily provided 
for moving the bulb backward and forward 
in the reflector, usually a screw bead pro 
jeoting from the rear of the headlamp 
Cover up one of the headlighta. Now, move 
the bulb in the other back and forth and 
notice the changing patterns on the reflect 
mg surface Our object is to get a light 
pattern as shallow as possible in the up-and- 
down direction with the top edge of the 
pattern sharply outlined. The brightest 
part of the pattern should be as near the 
top of the beam as possible because this is 
the port of the beam that lights the road 
far away. If your bulb la of the ordinary 
single filament type take Jt out and turn it 
over in the socket, and use it in the position 
which best fulfills the foregoing condition. 
Focus the other headlamp in the aame way 

New aim the beams so that when the car 
la fully loaded the tops of the beams will 


be directly ahead of and at the same level 
as the headlamp centers If. when the car 
IS empty, the beams are aimed to meet the 
requirements, loading the car fully will till 
them upward into the eyes of approaching 
drivers Therefore, if the car is not loaded 
when the aiming is done, an allowance must 
be made in the tilt of the headlamps 
Measure the height of the headlamp cen 
tera from the floor, and. if the car is empty 
while VQu are making this adjustment, sub 
tract a loading allowance figure of from 
5 inches for 1-10-incli wheelbase to 8 in< lies 
for 110 inch whoelbase. and draw a hori 
lonlal line at this level on the vertical wall 
Then draw biserling vertical lines the same 
distance apart as the centers of the lamps 
A universal joint or a slot under one of 
the Iwilts fastening the headlamp to the 
fender or frame is usually provided to faeili 
tale aiming With one headlamp covered 
center the pattern below the bisrcllng jiotni 
directly ahead so that its upper boundary 
IS on the horitonlal line 

Giver the adjusted headlamp and repeat 
the operation on the other one 
Check your headhghting occasionally 
At reasonable intervals, the adjustment 
should be checked roughly to be sure that 
vibration and handling have not changed tlie 
focus and aiming Throw the beams against 
a vertical surface or view them from about 
a hundred feet ahead of the car and see 
that the top edge of the beam is at about 
knee level 

Incorrect voltage on the lamps la aome- 
tinies the cause of unsatisfactory headlight 
ing If the lamps seem to burn with a dim 
or yellowish light, a low voltage is indicated. 


this may be due to poor contacts in the 
lamp circuit or to an under-charged battery, 
which IS frequently the result of a generator 
charging rate too low to replace ilir elec 
Irical energy used by the starter, lights, and 
other electrics) equipment on the car lie 
pealed early lamp failures indicate a high 
voltage on the lamps, tins mav be caused 
by poor contacts in the battery circuit, by 
lack of water in the battery, or by an over 
charged battery, caused by an excessive 
charging rate 

In cither case, the condition of the battery 
and of the circuits should be inspected, 
preferably nt a service station, in order to 
avoid the danger of aenous trouble, as well 
as to obtain satisfactory lighting service 

Good headlighling. therefore resolves it 
self into the use of good equipment and 
llie correct adjustment of that equipment 
Both of these conditions are necessary and 
each IS dependent upon the other Most of 
the heailllglil troubles at jiresent are due to 
jKior adjustment A good safe driving light 
for the pleasure and safety of the motorist 
is the spirit of all headlighting laws Head¬ 
light adjustment is not intended primarily 
for llie other fellow’s bcnchl—it is for your 
own —Abstracted from a booklet written by 
Dr M Luckiesh, Director, Lighting Re 
search Laboratory, National I-amp Works of 
the (rcneral Electric Company, and Lorre 
spnnding Editor of the Scientific American 

Combining Fencing and irrigation 

Th» idea of the lop rail of the fence 
carrying water to irrigate the Forest Lawn 
Merooriu! Park in Glendale, California, was 


worked out by the Southern ralifornia Fence 
Company The temetery is located on a 
hillside the liigliesi point bring about 1,800 
feel above sea level Conn idem with the 
question of fencing was tlie problem of how 
to irrigate ami water the vinos which were 
to rover the fence 

The first idea was irrigation liy an under¬ 
ground water line system, except at the 
highest points, wliere llie water was to be 
conveyed by buckets This, however, in 
volved loo great a cost It was finally de¬ 
cided that the underground system could 
take care of llie low portion of the ground 
The slope is to he irrigated by making leads 
from the lop mil of the fence at intervals 
to desired locations infield In this manner 
the property owners were spared tlic ex- 
pcnsi of lajing mam underground supply 
lines 

flic fcn( c IK approximately 13,000 feet in 
leiiglh, the top rail being 114 inch pipe 
Tlie water supply is taken from a storage 
lank at the highest point oi the fence line 
Along this fence English ivy vines have been 
planted about one foot apart and eucalyptua 
trees about live feel away from the fence 
and 12 feel apart This planting is cxin- 
liiuioiis around ihe enlire property, except 
for 300 feet ut the entrance gates In water 
ing these trees and vines a liose is connected 
to the valvis in the rail and operated by 

One question about this installation was 
tliat of caring lor conlraclioii and expansion 
of ihe pijie, as some of the straight lines are 
more than 3.000 feet lung A swing joint 
was constructed in the pipe hne at the fence 
corners {orming llie circuit Tins safeguard, 
plus the manner in which the wire was 
fastened to the water pipe, solved the prob- 

3 he Forest Lawn Memorial Park is one 
of llie most beautiful cemelerics in Southern 
California, being situated among the liilla 
on the holders of tlie cilits of Glendale and 
loa Angeles ll consuls of about 212 acrea 
entirely enclosed with fein mg When the 
plaiilmg along the fence attains its maturity 
the feme will be almost i-nlirely covered 
With I'liglisli ivy. foimmg a dense screen 
I III emalvpiiis trr-rs will form a hedge line 
whii h. Ill time, will extend 200 ieot high 

Food Pregervation by Inert Gases 

lx 1932 the Srienlific American publiahed 
a short arlicle giving the results of the ex- 
jnninents made up to that lime m the 
preservation of foods 

At that time great hopes were entertained 
that the inert gas packing process would be 
very generally applicable to food preserva¬ 
tion To a great extent those hopes have 
been fulfilled, says Mr Thomas M Reetor. 
author of "Scientific Preservation of Food” 
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In geuernl, the bonrficial reiulte which 
have been conclusively proved for the Vila 
t>ack proeeas, h» ibis inert gas priK cm has 
been named, may be sumnian/ed ai* follows' 

All femds containing oxidizablr mis or 
flavoring *ub»tance« arc benehled if active 
oxygen is rtmoved and an inert almosplicre 
of carbon dioxide or nitrogen gas—that la, 
one which will not enter into cbemn ul com¬ 
bination with the food— Ik siibatitutcd for it 
Fooda, such as nuts of all Icinds, dr> milk, 
oandies containing butter fat, anil otlitrs. 
fall into this tlnsa Foods which arc 8uli)ect 
Co the attack of molds (wlmh ordinarily 
ret}Uire oxygen for their development and 
growth) ire also protected by the effects 

In order to secure freedom from the action 
of bacteria and veusl, it i' usually necessary 
partly to dehvdraie the food in order ihal 
it may be piolectcd from molds by the gas 
proocta, and this is now being done in the 
caae of canned coconut, to the extent of ten 
nilbon cans per year So effective is this 
process in the case of nuts, that it now 
permits caahew nuts a delicaiy of India, 
to be brought ten thousand miles to this 
connlry in perfect condition Before the 
development of this pnness, tliesi nuts 
almost always arrived badly infested with 
worms Most of them weic in «u( h had 
condition tlial the Deparlnienl of Agriculture 
was compelled to londimii them aa unfit 
for human consumption 

Canned toi onut was the first product to 
which this system was commercially applied. 
Coconut IS a milky white product winch 
spoils very readily When attempts wire 
made to < an it. it soon turned black in the 
cans, presenting an unappetizing appearance 

This was due to the fact that the oxygen 
oecupving the space between the threads of 
coconut attacked the tin can, produiing 
black metallic oxides These oxides rubbed 
ofi on the coconut, blackening the threads 
The obvious remedy was to remove the 
oxygen as tlmroughlv as possible and this 
waa heat accomplished by the subslitulion 
of an inert gas in its place 

When this process was put in use it was 
found that not only did the coconut remain 
in a pure white condition, but the flavor 
waa very much superior to that canned 
without inert gas The cause of this was 
meed to oxtdation of the coconut ml and 
it was then realized that an unanticipated 
advantage had been secured. 

No advantage has been attained in the 
preservation of liquid milk, either in us 
natural state, or condensed, but in tiie 
Infant dried-milk Industry it has Alted in 
well, Dry milk, which is simplv milk which 
has been evaporated to a powder, is a very 
delicate product and is extremely sensitive 
to the influence of the atmosphere By 
packing It in an atmosphere of inert gas, 
in a hermetically scaled container, it has 
been possible to preserve diy milk for as 
long aa three years, with no signs of ran 
ddity. Ordinarily, rancidity in dry milk 
exposed to the air in an ordinary metallic 
container may be expected to show in from 
two to four months This, however, is not 
long enough to allow tin milk In imss from 
the factory to the coiisiinii r. and the fait 
that an occasional tan has rraclied the 
conaumer in u rancid coinlilion lias been a 
great detriment to tin ih vrlopmenl o( dry 
milk Dry milk pai ked In the Vua|iai k 
process is now being sem to all parts of 
the world. 

In dry milk, the predomnuini taiisr of 
spoilage is again the oxygon of tho uir and 
U this air be all removed and a tlumically 

o^datfon Beiaiis. the milk jmwder is ex- 
tremrly dry, danger from insect infcslalion 
and the growth of niolils is very sliglil 

In the enormous tohaecn iinliislry a great 
deal Ilf experimental work has been dont, 
and two or three (irms arc already pulling 
out tiibaiio packed in inert gas, m emn 
niercial quanliiies It has been predicted 
that within a yiar, 75 per rent of the plug 
tohar,co of lln Dominion of Canada will 
be packed in In rnieiically sealed containers. 
This IS licrause the long dry winters of 


Canada are very deirimental to the “conili 
tioii" or moisture content of tobacco of all 
kinds, so that it is necessary that it he 
mainlaiiied with tho flavor and moisture ex 
actly right 

This fact also applies to smoking to- 
hatco, rigais and tigarelies The mystenous 
' lilending" or ‘'smoolhing" processes which 
go on in liibucco aged in proper condition 
lire greally benefated hv this system berause 
none of the flavoring oils can he loal, and 
therefoie, the tobacco ia really aged in a 
flavored atmosphere, which is conducive to 
proper blending. 

ft has been found that practically all 
nuts, including walnuts, peeana brazil nuts, 
filberts, cashew nuts, pistachio nuts, and 


others more rare, can be kept aa long aa 
design!, if properly prepared in advance. 
The preparation consists chiefly in proper 
drying Since these facts were eatablianed 
by research, several firms have started pack¬ 
ing shelled nuts jii sealed tin containers. 

During the World War, and for a time 
afterward, there was a great deal of en¬ 
thusiasm among food manufacturers about 
dehydrated foods. This enthusiasm was 
largely based on the extreme clamu of 
manufacturers of drying eqalpmeni and 
others that dehydrated foods would keep 
forever, once tho water Waa removed. How- 
cvir. there is no dehydrated food—with the 
exception of those practically chemically 


ore, auch as sugar and turch—which will 
Oep indefinitely under ordinary atmospheric 
conditions Insects, molds, and rancidity 
caoaed by oxygen—all take their toll. 

Loaa of flavor by evaporation and by 
other causes also comes into play There 
fore, manufacturers who packed ihcir de¬ 
hydrated foods in paper cartons and put 
t^m on the market, soon found that their 
products began to spoil within a few weeks 
It should be quite oiivious to anyone, even 
the manufacturer of dryers, that the future 
of this very important industry depends on 
being able to convey the product to the 
conaumer in such condition that when it is 
soaked in water it comes back to a condition 
reaesnblmg that of the fresh fruit or vege¬ 


table. This, it is claimed, can be accom¬ 
plished better by the inert gas system 
than by any other method. 

Why “Mojeartc” Wat Laid Up for 
Raptdrt-^aulty Garmaa Da$ign 

Law winter, the Majettic, the world’s 
largest steamship, wss making her westward 
passage in rovigb weather when a loud re¬ 
port, likened by many to » cannon shot, was 
beard. An investigation showed that the C 
deck of this mammoth vessel bad oraoked 
open aU the way from the starboard to the 
pert aide, the crack even extending a short 
distance dpwn the side 6f the ship. She wu 


able to moke port, one day diatom, nnd to 
return to England, whae ohe waa Md up 
for repaira. 

This 11 the report oi Edward EUaburg, a 
naval constructor of the United States Navy, 
contained in the August, 1925, issue of Mo- 
nne Engineering and Shipping Age (New 
York). 

It would appear from Mr. EUsburg’s ao> 
count that it was discovered, during the 
summer of 1924, that the C deck of the 
Ma/estic was fractured at the midahip seo- 
liun. The C deck is the strength deck of 
the vessel, but it bad been largely cut away 
by two elevator ebafls and two uptakm. 
which cut tile double plating. This con¬ 
struction, according to this United Staten 
naval constructor, results in leaving only 
about twenty-five percent of the beam of the 
ehlp Intact inboard of the elevators and up¬ 
takes. 

This plating near the oenter waa not in¬ 
tended to take any strain and was made only 
five-eighths of an inch thick, aa compaeed 
with the dock-suingcr plating which is about 
two inches thick si tlie side and about one 
and one-balf inches tluck in the strakes next 
inboard. 

It was tlie section of five-eighths-inofa plat¬ 
ing between tiio elevators which was first 
discovered to have parted, but at the time 
little importance was attached officially to 
the fracture. As this light plating was not 
the strength plating, the vesael waa not con¬ 
sidered weakened and, oa it was tlien in tho 
midst of the tounst rush, nothing was done 
to remedy the damage. It was apparently 
intended to defer repairs to some slacker 
period in the future. 

However, says the United Stales nsvsl oon- 
struciur, 's little reflection, tnd a further 
invesugstion at this time as to how s light 
strakc could ever get sufficient strain to let 
go when there were outboard of it heavy 
strakes intended to take all the strain, would 
have proved both illuuunaung and profitable. 
There can be no doubt,” he conlinuM, “that 
such an investigation would have shown the 
deck stringers on both sides already frac¬ 
tured through a consiilcrable portion of their 
width, so that the attains in working had 
been partly titrown un the light suakes in¬ 
board, with the consequences noted " 

The C dock was concealed by wood plank¬ 
ing, and underneath, tho stateroom ceilings 
sheathed it, and “it anyone connected with 
tho shij) had any doubts, they were not 
strong enough to cause the laying open to 
inspection of the deck stringers, and no ex¬ 
amination of them was made." 

Matters continued in this statua until the 
westbound trip in December, with rough 
weather, and it was then that the loud re¬ 
port, like a cannon shot, was heard. The C 
deck had let go clear across, the port shear 
stroke had already let go, so that the crack 
started down the side unul it met and was 
stopped by a porthole not far below. But 
the ship made port all right and sailed east 
again according to schedule. The crack 
opened now about one-half inch as the ship 
Worked, but the weather was now not bad 
and Southampton waa reached wheqe the 
ship waa laid up for repairs. The wood 
decking and the ceilings below were npped 

Then it was found that although an open¬ 
ing had been cut for the upuke batefa, 
ihwe was no compensation for It fitted 
nround the corners of the opening. This 
and other factors produced a line of weak¬ 
ness and, in addition, failure to compensate 
the heavy deck for the openings out in it, 
resulted in concentrating all the atrain car¬ 
ried from forward by a much wider sttake 
of heavy plating. The fracture was pro¬ 
gressive, Tills occurred in the sommet of 
1924, and it was only in December, in rough 
weather, that the remaining mrtal of tho top 
flange of the deck let go with a bang. 

Just why the German designer of the 
Majutic failed to compmuaie his atrength 
deck when he out out an oblong aoetlon of 
it on each side is not known. 

The Majettic was repaired with boavler. 
matorials than thd orlgtoal, and la now fin 
rogulw servloe. 
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give youi raiiio set 

power 

one new 
Radio tron—. 


jOftiVE a car uphill beyond its power 
the nlotor knocks. Drive a radio 
its power—and the last tube 
. chokes. But change one single tube in 
the set*-and you have the power you 
need lor greater volume and finer tone. 

The new RCA power tubes add about 
fifty pet cent greater effideflcy to any 
' radio set. T^ey cost but$Z 50 , and need 
only an inexpensive adapter and a little 
extra current! Change the tube of the 
last audio stage to a new power tube, 
. as any dealer will show, you—-and in 
ten tnxnutes you have a new set. 
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sYrEN'6th —LIGHT WEIGHT — DURABILITY 



Schacht DAYTONS 


When a 314 ton track carries 5 tons of po> load 
smoothly, stviftly and safely, whenever and wherever 
you want ll to go. It mutt have abundant power and 
great reserve strength. That's the feature of the 
Schacht Truck. 

The Schacht 3'/4 Ton Track shown above it 
equipped with Dayton Steel Wheels. Like the 
Schacht Truck, Dayton Steel Wheels have great re¬ 
serve strength. It’s not onlv the natural strength of 
electric furnace steel, but the exclusive, broad arched 
construction, which explains the super-strength of 
Dayton Steel Wheels, Hub, rim and spokes are 
hollow. There you have light weight with super- 
strength. 

Banish wheel troubles—increase the life of your 
trucks by specifying Dayton Steel Wheels. 

THE DAYTON STEEL FOUNDRY CO., 
Dayton, Ohio 


Dayton 

Mt—i IVmcK WliotlS 


TIRE ECONOMY —ACCESSIBILITY—APPEARANCE 
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AGENTS BOO% PROFIT 

OUARANTBIO GOLD LKAF LBTTtRg 

I S' •Klisar'* 


lOBBAlNCHOTBl 

Broad Bt. at Fairmounf Av«nu«.. 

•PHILADELPHIA- 


Experimental and Model Work 


187 Uhntu St, WmYs rii Oir 


SONG POEM WRITERS 
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Let Boice Help You Build It I 

: SAWj 


lo matter what you want to htilld, Boicc can help ytra. He'll send you any at h 

BOICE-CRANE SAWS 


W.RAJ.EBolca ToUdo,Ohio< 



Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war. This depart¬ 
ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander K.iemin 
In charge, Daniel Guggenheim bchool of Aeronautici 



Thu U not a helicopter. When the usual aIrpUne type «>f propeller Mores the 
craft forward, a huge windmill is set into rotation ami the area swept out by the 
windmill blades being inclined to the line of the wind, acta Jnat like a fixed 
wing in providing lift 


La Clerva'g Autogiro 

1 \ CIERVA’S Autogiro of whirl) such In¬ 
st leresting reports have recently appeared 
ID the daily press, is not a liehoopter. that 
IS, a machine in which a power driven air- 
screw provides the sustention or lift of the 
ersft it is based on a different principle 
As shown in the photograph, it is con 
sfnicied with an airplane fuselage, the usual 
type of landing gear, the ordinary type of 
rudder and elevator controls, with ailerons 
of the usual type carried on tubes from the 
lower part of the fuselage, and the rus 
loniary type of engine-driven propeller lo 
secure forward movement But instead of 
having fixed wings, it is supported in the air 
by a large four-bladed windmill, perfectly 
free to rotate on a long shaft, inclined 
slightly backwards emerging from the front 
cockpit and braced by a pyramid of steel 
tubes. As simple experiment will show, a 
windmill, suitably designed, will rntalc in a 
side wind, although the aerodynamics of the 
side-wind rotation are somewhat inlxicatc 
As the windmill rotates, any element of the 
blades meets the air just like a wing section 
ami. therefore, provides lift The windmill, 
therefore, becomes the equivalent of a lifting 
surface If the tall is depressed and the 
shaft Inclined back from the vertical, tlie 
plane of rotation of the windmill is at a 
bigger lifting angle and just as with an 
ordinary wing the lift for a given wind 
speed increases There is no perpetual mo 
tion in this functioning of the windmill, it 
only rotates and provides lift if the airplane 
propeller is dragging it forward with energy 
supplied by the engine 

The newspapers speak of a combination 
of flapping and rotation The device has no 
flapping wings, properly so-called, but the 
blades of the windmill do move up and 
down slightly aa they rotate, and that for a 
very important reason Imagine the blade 
on the lift side going forward into the wind 
of the forward motion of the Autogiro, and 
the blade on the right side retreating from 
this wind Evidently, the blade on the left 
side is meeting the air at a greater resultant 
velocity than the blade on the right aide. 
If the blades were rigidly fixed to the shaft, 
the Autogiro would have more lift on the 
left aide and would constantly tip aidewlae. 
M 1,8 Cierva spent aeveTal yeara in over¬ 
coming the difficulty The final solution i« 
most ingenious. The srrangefflent adopted 
is shown in our tfceteh. 


The blades of the windmill a are attached 
to the collar b which Is free to turn abont 
the shaft /. But they are hinged at the point 
e DO that they are free to take up varloua 
positions, as shown dotted in the sketch. 
Rubber bands j prevent the blades from 
coming too far down, when they are at rest. 
The blade moving forward on the left side 
does momenisrily experience a greater lift 
than the blade on the right side sailing 
away from tlie wind, but owing to this 
momentarily greater lift, the blade on the 
left side rises As it rises, It meets a down 
wind wliioh automatically diminishes its lift. 
There in, therefore, an automatic and perfect 
lateral balancing, witli the blades of the 
windmill moving up and down through a 
few degrees as they rotate 



Diagram showing how the blades of 
the windmill ore attached. M, La 
Cierva spent several years working 
out this arrangement 

Wherein lies the fundamental advantage 
of the Autogiro? In the fact that with an 
ordinary airplane, the lift of the wingi ia 
dependent on the forward velocity alone. If 
the airplane is moving forward very slowly, 
the lift becomes too amall to sustain fligiu, 
In the Autogiro, tlie speed of the resultant 
wind on the bladee la compounded of the 
forward velocity, plus the rotational velocity. 
Therefore, the craft as a whole is capable 
of moving very slowly while the blades are 
routing rapidly and giving a large lift ac¬ 
cordingly. The Autogiro hi, therefore, eiqp*- 
fConsinuad on page SO) 
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A Main Road to Better Products 
and New Markets 


Every designer, every manufacturer is constantly striving end. Parts produced from these sheets are exact duplicates 

to better his product and enlarge his market as to strength, finish and dimensions 

The utilization of Sheet Steel has frequently accomplished Sheet Steel has another advantage It permits the designer 

both purposes. to introduce a new beauty into his product. For the first 

Every engineer is familiar with the tremendous improve- time beauty has become really practical for the beauty of 

ments made in the automobile through the more extensive Sheet Steel endures. The surface finishes baked on Sheet 

use of Sheet Steel. Hand labor has been reduced, rejection Steel become practically an integral part of the metal 

of finished material all but eliminated, and the final product Either wood grams or flat enamels may be used with equal 

is lighter, stronger and better. durability. The finish resists smoke, water, dirt and even 

acids. 

Steel furniture for residence, office, hotel and hospital use is 

rapidly growing in popular favor and demand. Its durable Designers can do well to study the many advances that have 

beauty, its rugged strength and fire safety are rapidly mak- been made both in design and production through the use of 

ing it the standard. A market has been opened that is Sheet Steel. These are opening tremendous new fields for 

world-wide—every home, every office, every business is a construction and fabrication in which standardized and 

prospect for this modem material organized large scale operations are giving the public better 

Because of its uniformity. Sheet Steel lends itself particu- t>roducts and greater values, and in turn, arc opening vast 

larly to mass production. This uniformity is literally built ® 

into the product for in the process of production it is rolled You will be interested in our booklet, "THE SERVICE OF 

and re-rolled until the sheet is homogeneous from end to SHEET STEEL TO THE PUBLIC ’ Ask for a copy. 



TRADE EXTENSION COMMITTEE 

□ LIVER BUILDING 
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IjjtV // worth it? 

IN'THE PAST'twenty years, Fatima has been 
more widely imitated probably, than any 
other Ipigarette—yet today it is as distinctive 
05 ever, in richness of taste, in mildness, in 
delicacy of aroma. A few cents more, yes—» 
buiAou get the real thing. That's the dilfercncc' 



WHAT A WHALE OF A DIFFERENCE JUST A FEW CENTS MAKE 


a CAMERA CRAFT 

A Moalbly Pbotegriphlc Magattoe 
prsciKiii unerefing uid peantitiiU 

Z5 C^u tks 1/ SO hv tJU y^r 

Camera Craft *Puh?uhn\g Comfiany 


pnQUE, 

ymiNLBADi 

F Colored 
Bencils 


Useful to everyone 
Newspaper m 
Accountants 
Draftsmen 
Executives, 
etc. 




Be On the 
Safe Side 


ike the precaution agBinst loss by 
seeking the expert and conservative 
•tdvicc of your local or investment 
honker who will gladly serve you 

Eliminate the Lom 
In Investments 

For after all good Investment oppor- 
tunitics predominate Caution, Care, 
Investigation will reveal safe and proht- 
•iblc channels for your surplus fund*. 
The Financial Article that ap¬ 
pears In the December Issue of 
Harpers Magazine will help 
solve your investment problems. 
Torm the hahlt of reading the financial 
article in every Issue You will find 
them profitable All advertisements 
carefully censored 

HARPERS MAGAZINE 

49 E..t 33rd Strsst. Hmw VaA. N. Y. 




Mr. Daniel CMgfcnhelm with Chancellor Elmer A. Brown at bte aide, braakfac 
ground for the Daniel Guggenheim School of Acronantiea to eatabHab which he 
donated tSOO.OOO to New York Unlveraity 


hie of flight with a forward velocity much 
amaller than tliat of the airplane, which 
fact has obvious advantages in getlingniff 
and landing. 

Before alarting a flight, the vanes are set 
in motion bv hand A curd is vrrapiied 
round four pegs—one on each vane —and 
pulled by men on the ground. Otherwise 
die vanee would take too long a time to 
cocelerate. This expedient is only one that 
would be employed in an experimental tna 
chine, some form of starting gear would be 
embodied in a normal machine. 

Having started the vanes, the engine is 
opened up and the machine proceeds to roll 
normally. For a short time nothing seems 
to happen, but suddenly the vanes noticeably 
fold a lltUe upwards, their speed of rotation 
increases and the machine seems to jump 
into the air some five or six feet Tlierc- 
afler, it behaves very much like an ordinary 
airplane. If the tail is held down it climbs, 
with the fuselage honwintal it flics lion- 
ninlally and. if the nose is pushed down, it 
descends. With the engine off, il will glide 
down at very much the same sort of angle 
as an airplane. It turns well and shows no 
sign of swinging on a turn 

But, if the tail is held down at an angle 
approximating to the stalling angle of an 
ordinary airplane, the Autogiro keeps the 
air at a very small forward speed, estimaied 
at 20 miles per hour If the engine is cut 
off and the tad is depressed still more, the 
Autogiro descends on a very sleep path only 
30 degrees away from the verUcal, and yet 
has a downward velocity of only two feet per 
second, and a very slow forward speed 
Accordingly, not only docs the Autogiro land 
ill a very small space, but it rolls not more 
than 30 feet after touching the ground Con¬ 
versely, It can get off the ground very 
quickly and climb on a steep angle. 

Therefore, while the Autogiro does not 


realise the requirements of an ideal heli¬ 
copter by rising and descending vertically 
and hovering, it comes close to achieving 
these requirements Even though the fuselage 
did smash up on the last trial by Frank 
Courtney, the British pilot, the Autogiro has 
possibilities as regards safety and the ability 
to uiiliie a very restrloted space for both 
get-away and landing. The present Autogiro 
has a speed of 68 miles per hour, but the 
Inventor claims that with suiuble design 
very great speed can be attained. Il is too 
early to prognosticate what the efficiency of 
tlie craft will be, and it Is certainly a dis 
advantage to have to rely on routing parte 
for the lift, these can never offer the security 
of fixed wings, yet the Aulngiro's further 
development will hear watching 

All-Metal Airplane* 

ENRY FORD is not only operating an 
airplane from Detroit to Cleveland 
and from Detroit to Chicago, but he bos 
purchased the Stout Metal Airplane Com 
pany which is responsible for the construe 
tion of the planes employed in this service 
These planes are built entirely of metal, 
duralumin, and the views of William B. 
Stout, their designer, on the subject of all 
metal airplanes are. therefore, particularly 
inlereslmg Mr Stout rliscusses the subject 
admirably in a paper before the American 
Society of Mechanical Engineers 
In the design of airplanes, aerodynamic 
efficiency, lightness of structure, and dura¬ 
bility are among the most imporunt objec¬ 
tives Why are other designers as well as 
.Mr. Stout seeking to replare wood and 
fabric construction by metsl? Not on the 
score of aerodynamic efficiency A plane 
built of wood may have precisely the out¬ 
ward form and aerodynamic characterlsUca 
of the all-meul plane Not on the score of 
(Continued on jMige 52) 
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It worried 
him 

H e }iad just fumbled 
one of tlic biggest 
orders ol the season. And 
he thought he had it 
cinchcd 

But at the critical mo¬ 
ment as he u armed up to 
his closing argument and 
edged closer to the pui- 
chasiiig agent, his pros¬ 
per t turned his face awMV 
and seemed to lose all in¬ 
terest 

The onler went to a 
mueh less experienced 
salesman 

You, yourself, r.arelv know 
when you have hnlitnsis (uii- 
pleasuiit hreath) 'that'* the 
insidious thing about it. And 
even vour closest friends won't 
tell you. 

Sometimes, of course, halitosn 
comes from some deep-seated or¬ 
ganic disorder that requires pro¬ 
fessional ad\ ice Hutusuallv— 
and fortunately — halitosis is 
only n local condition that yields 
to the regular use of Listeriiie 
as a mouth wash and gargle. 
It is an interesting thing that 
this well-known antiseptic that 
has been in use for years 
for surgical dressings, possesses 
these unusual properties as a 
breath deodorant. It puts you 
on the sale and polite side. 

Listerine halts food fermenta¬ 
tion 111 the mouth and leaves 
the breath sweet, fresh and 
clean A 0/by substituting some 
other odor but by really reinoy- 
mg ibe old one The Listerine 
odor Itself iiuickly disappears. 

This safe and long-tiiisted an¬ 
tiseptic has dorens ol different 
uses , note the little circular that 
comes with every bottle Vour 
druggist sells listerine in the 
original brown package only— 
nrver in hulk There are four 
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Figure 4. Ftuclage being aMemblcd ftn permanent metal jigg 


similar tii lliat of a brlHgp Figures 2 anil 3 
show the iiilernal construction of the wing 
There are three mam spore or heoms inside 
the aurfacc. 32 inches deep at the (enter 
arherc the fuselage or bod) fastens on, 
tapering oiH to comparativelv few inches at 
the tip where there is much less bending 
load to be resisted These heariia or spars 
are evenly placed inside the wings; inter¬ 
mediate or former spars, as shown in 
Figure 3 are used as stiffeners to outline 
the wing contour in between When the 
main spars and the intermediate former 
spars are in plaie, corrugated iiietal ridled 
to fit the wing curve, is riveted to the spars 
top and bottom In this wav some de- 
aignera claim that the skin beiomes u part 
of the structure so that the actual surfacing 
of the plane is obtained for alinimi no 
weight, aincc It is perlormirig llie double 
function of surfacing and atriicluri' The 
metal skin, instead of iieiiig a lialnlilv In 
tile struetiire as in clotli and wood types, 
may then be considered a definite gtrucliiral 
asset. Other dcaigncrs arc of the opinion 
that the skin adds nolliing to the strength 
and IS a very heavy item to carry llirougli 
the air This divergence of oiuiiion is far 
from being ended, but there la this to be 
said for iho metal covering—that it pre 
serves the aerodynamic contour of the wing 
and prevents flutter of the monoplane wing 
The whole wing becomes a rigid box, re- 
Slating torsion effei lively as the resultant 
air load travels along the wing chord with 
varying flight attitudes Much research and 
great expenditure of money have gone into 
the development of the main spars them¬ 


selves These spars are shown clearly in 
bigurcs 2 and 3 The 8|>ar consists of 
flange or “chord” members lop and bottom, 
with intcrmodiato vertual and diagonal 
"web” members--very similar to some types 
of hmlt-up bridge members The flanges 
or "chord” members consist of a semi- 
eirru/ar rolled seeimn, 1, riveted to a 
channel section. 2 1 lie advantages of tins 

seml-cirtulur section are that it is easy to 
make, and that tlic skin or outer surfacing 
can be riveted to the chord at any angle 
without extra fittings The channel section 
below, shown at 2. gives side walls to wilicli 
the web members <an be riveted The 

fuselage of the airplane and are fastened 
to It by six large boils of great strength, 
giving a strong yet readily removable 
(onnettion. 

The fuselage, the cabin and some portions 
of the wings are furihrr illustrated in Fig 
ures 4. 5 and 6. The fuselage is mori 
particularly illustrated in Figure 4 It is 
built up on a yig arranged with a series of 
cross bulkheads riveted up from duraliimiii 
channel sections These sections arc bent 
up ID an ordinary tinners' brake and the 
entire set of bulklicads can be made by four 
men within two days, even willi the simple 
equipment used As the struilurc of the 
fuselage goes back of the cabin, tin- load 
IS carried entirely by the corrugated skin 
itself, with stiffening bulkheads at intervals 
borne of the fuaelage channels are shown in 
figure 5 In Figuri 6 looking through the 
door into the cabin, we ace the interior seals 
with their upholstery 



Antomoblle Inventions 

WANTED! 

AS THE largest makers of equipment for Ford cars In 
the world, we are constantly m search of new prod¬ 
ucts to market. 

During the last year over 3000 inventions were sub¬ 
mitted to us to pass upon. 

One invention submitted to us some years ago has 
enjoyed a tremendous sale, reaching close to three million 
pieces during a single year. 

Another idea, not even patented, paid the inventor more 
than twenty thousand dollars, and is sull giving him a 
nice income. 

Our assets exceed one million dollars; we have salesmen 
all over the world; we own a modern plant employing 
three hundred; we have been in business fifteen years, 
during which time we have spent half a million dollars 
in advertising our products; which facts are offered to 
show that we are capable of turning your ideas into real 
money for you, il they can be used by us. 

If you have a patent, or an idea covering an automobile 
accessory,write us today, and get a copy of the circular we 
have prepared for you, but do not send in your idea until 
you get our information and regulauon blank, on which 
your idea can be submitted. 

Ask your bank about our responsibility. 

APCO MANUI^CTURING COs 

InvsnUMia Dspsrtmsfit 

1S19 Eddy Streets Providences I* 


Be President of 
Your Own Company 

would like to have the opportunity of 
'' * teUing every man who wants a profitable 
busuiess in his own name the full story of the 
amazing Nestler Rubber Fusing Process. Only 
the barest outline can be given here. In 1839, 
Goodyear discovered the process of vulcaniza¬ 
tion. This made pneumatic tires possible. Since 
that date vulcanization has stayed as an irre¬ 
versible process. This fact has been the stum¬ 
bling blo^ that has made the servicing of pneu¬ 
matic tires extremely difficult and uncertain. 
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CROWN FUEL SAVER 

and Smoke Abater 


20% Saving in Fuel 



Figure 6. Looking lowarde the rear from the cabin. Thla ihowg detalla of the 
wing ronatmcllon above, arrangement of the cabin, and the bulkheadi of the 
tail itmeture, a* seen from the rear door 


iai Eullr Inttallcd Entirely automatic in 
The^EROWN Mpt 

(b« n*rk«t 10 Morsi^tur yuri L/yf lilS- 
r/miVTOliS (TANTED! Hrofitible lubtun 
till iBcomc iHyrcd, write tor etiet plee 

CROWN FUEL SAVER CO. 

«1 N. lOth St, Richmond, lad. 
MCoulHDhrtaer ]3 » Tboa Si. Cm* 


UNISOL 

Soluble Under All 
Temperatures 


UNISOL, being SOLUBLE i 


Successful Treatment 
Is Soluble Treatment 

UNISOL gradimllj removei boiler 
•csle, prevent! tvale formnlion, ilopi 
and prevent! eorroiinn and pitting and 

Od ”or fircHic VhVrh 'become car¬ 
bonized also yield! to UNISOL treal- 


Moit of oiir bn!inei* i! derived from 
boiler plant! U!ing very hard well and 
!iirfacc walerii (many of llie»t plant! are 
Pasleiirizing i These Ivpes ol water are 
considered praclicallv impnssihle to suc¬ 
cessfully treat, vel w< jii i desired results 
notwithstanding ifiis (ru i 


UNISOL MFC CO Jersey Gly, N J, U S A. 


A similar all-meui construction is era 
ployed for engine mounting, control sur¬ 
faces and all other parts of the plane 
There are innumerable problems to be 
solved in the metal construction of a plane: 
how to make the metal covering of the 
wings really take a fair share of the load; 
how to cheapen and make more rapid the 
process of putting in the innumerable rivets 
required, how to make it quite certain that 
the rivets will aland tip and not produce 
local cracks and failures under severe vibra 
tion as in the engine mounting, how to 
cheapen the construction bv using siandard- 
ited sections throughout These problems 
will continue to call for the attention of dc 
signers and inventors alike Enough has 
been said to show that the art of all-metal 
construction has already reached a atage 
where it is useful and practical 

Naval Aviation 

E very midshipman at Annapolis must 
now study aviation, and the United 
States Naval Inslilule has produced a splen 
(lid little hook under the above title to meet 
the students’ needs It is far more than a 
class text, however—Its author. Lieutenant 
W W Warlick. can prophesy and thrill as 
well as instruct Wliat more slarlling, and 
yet more reasonable than the frontispiei e, 
whith we are allowed to r< produce here 
with’ 

Hero wc have a huge aircraft carrier, with 
broad deck for the landing of navy plants 
To one side of the dtek is a huge mooring 


mast, with an airship swinging freely at its 
top-T-perhaps the reader will improve even 
on thin picture by imagining the airship 
itaelf as a plane carrier with small craft 
suspended from its keel Even then, the 
picture would not be too fantastic (the 
Langley airtraft carrier, the former lender 
Pataka, with its mast to wliicli the Shenan¬ 
doah waa 80 often moored, and the Army 
Air Service experiments in hooking small 
planes on to an airship in flight will be 
readily recalled by our readers) 

Al present the most important functions 
of the naval airplane arc auxiliary; they are 
scouting and spotting Successful bombing 
and torpedoing of rapiul ships may come 
soon Here is a suggestion fur another 
and more terrifying form of bombing' “The 
whole supply of air for the modern ship is 
taken from the upper decks and forced by 
blowers to every compartment and comer. 
Imagine the effect ol a salvo of asphyxiating 
bombs'' International convention prohibits 
this method of dealing death, but who ran 
tell what may happen In biller warfare? 

An airplane ran make a get-away in a 
Knndred and fifty feet and with arresting 
gear may come to rest after alighting in 
even a sliorlrr distanic Whv then iho 
prodigiously long flush decks of the Lang 
ley"'’ Why not make part ol the deck flush 
and ulilire tlic rest of it for masts, smoke¬ 
stacks, heavy deck guns'’ IJecansc without 
a flush dock, the obstructions to the air 
flow pruJiii e uiiplcusant eddies which may 
have a disastrous effoet on a piano aiioui 




tpedd CalcuLitoni cmn be raeplied to ni 
•oy t^ocUl roQulreaeett Let m ibow yi 
obHliHon how MeiHoke a 

money 6>r yonr biulneaa Write no' 


>^iUe.ke! 
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Polar Pastures 

In the January FORUM, 
Vilhjalmur Stefansson reveals un¬ 
exploited sources of food which 
will keep alive many more millions 
of people than exist on the earth 
today. 

This article is the latest contri¬ 
bution to the FORUM’s survey 
of the economic, biological, and 
racial factors which must inevi¬ 
tably determine whether the 
nations of the world shall be in a 
state of war or peace. 

In the same issue: Dean William 
Ralph Inge, of St Paul’s, G. K. 
Chesterton, Philip Guedalla, Rose 
Macaulay. 

^ FORUM 

January 

Edked by 

Henry Goddard Leach 

35c at newsstands 
5 months $i.oo 


An imaginary photo-iketch picturing an oir baoe 
pomlbility. Al the left a huge dirigible !• oeen nx 
type used by England. At the right, one is mo 
type of the Potohm 


lie la aeon Btoored to a pime at the 247 PARK AVENUE, NEW YOR^ 

i, one ia mooved to a met&ciHlit,i on the __ 
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to (Itglil slowly »nd, therefore, under poor 
lateral control. With air diiturbances, the 
plane may be set down suddenly and thus 
break its landing gear, it may suddenly 
rise and then flop down; or it may be struck 
by a cross gust and be blown over the edge 
of the deck. Accordingly when the Langley 
is rigged for flying, there is nothing above 
the deck, the boat stowage is all below and 
the smoke is let out at the side. 

The new aircraft carriers such as the 
Saratoga and the Lexington are not entirely 
flush, bat have an island on the starboard 
side to include the stacks, mast, bridges, fire 
control towers, and so on. In such a case 
the nose of the carrier is headed off the 
wind a few degrees and the deck is then 
almost entirely free from eddies and gusts, 
except in the Immediate vicinity of the 
island. 

Sometimes naval aircraft on duty with the 
fleet and lacking the support of aircraft 
carriers, must work with tenders. The plsnes 
slight alongside the tender, are refuel^ and 
undergo necessary repairs. A torpedo plane 
hof even been refueled from a destroyer at 
sea. The fuel was transferred by means of 
a hose, while the destroyer was rolling ap¬ 
proximately twenty degrees. 

It is customary to bewail the fact that 
with the advent of steam, seamanship has 
disappeared. There should be, if Lieutenant 
Worlick's description is correct, plenlv of 
opportunity fur seamanship in towing a sea¬ 
plane This IS a moat delicate undertaking 
under any conditions. The pilot of the plane, 
as soon after landing as possible, rigs a sea 
anchor to reduce his rale of drift. The 
vessel that is to take the plane in low, 
tteama slowly across its slcm, creating an 
oil slick if necessary The line is readily 
picked up as the plane drifts over it If 
the lowing continues for any length of 


time, the lowing gear is as a rule scarcely 
strong enough to stand the strain In tow 
ing all movable weights are placed aft. and 
it may be necessary on large plsnes for 
members of the crew to ride on lop of the 
horizontal stabilizers at the tail of the ship' 
Hoisting a seaplane aboard ia a aimilarly 
tricky operation, particularly in a rough sea 
But the midshipmen arc not to pay atten 
tion to scouting or seamanship alone They 
must, if they ate to be luval aviators, he 
endocrlnated with the principles of aerial 
Combat. What could be more inapiring than 

these graphic sentences: “. Captain 

Ball the first great Britiafa ace, and Captain 
Cuynemer They knew neither fear nor 
caution Fighting alone, by preference, they 
unfailingly forced combat, impetuously en 
gaging an enemy formation of twenty planes 
with the same ferocioua, tmashing attack 
with which they greeted a amgle opponent 
An enemy sighted was an enemy to he en¬ 
gaged by direct approach, along the shortest 
line, without regard to position or odds." 


A Carrier .41rplane 

N B previous issue we have described ex- 
penmenls made by the Army Air IVr 
vice with an airship to which a small 
Mi’Sifinger plane was booked. Now the sug 
gestioD, first made by the Germans of build 
mg a carrier airplane is revived by a writer 
in Aviation On the giant, rather slow, an 
plane transport would bo mounted smaller 
planes, detachable at will for purposes of 
defense or bombardment. The large motlnr 
shill would give the long range necessary 
in military operations; the detachable craft 
would have nearly twice the speed, and 
tlianka also to its smaller size would be less 
vulnerable to the anti-aircraft fire of surfai e 
vessels The smaller plane could likewise 





Here’s a Book 
Worth Thousands to YOU 

Contains Complete Information on Latest 
Methods in Modem Home Construction 

When you build your ideal home you want to embody in it the 
most modem developments. Today, you want to build a home 
that is Absolutely Fireproof [why build to bum?] .. Insulated 
against summer’s heat and winter’s c»ld [Guaranteeing Ccmifoit 
and Great Savings in Fuel] . . Economical in construction. 

What this Remarkable Book Offers You 

It contains architects’ plans and elevations . .. also full informa¬ 
tion regarding Structoliie, the new building material which 
possesses these vitally essential properties. This development in 
house construction is the marvel of the modem building world. 

You will find this boede the most fascinating reading and 
most informing, if you’re going to build. It will make home- 
building take on a new meaning and new interest when you 
realize that Structolite guarantees you the finest home that 
present-day structural science can devise. 


Leading architects compete in designing 
the perfect home 


Bsiors undertsklng the preparation ol 
' 'Fireproof Hornet of Period Detign, 
we wanted to gather the beet thought ol 
the foremost architects. To this end wc 
held a competiaon to which the leading 
srchltecta of the world contributed A 
committee of distinguished architects 
swtfded prizes to 38 o{ these designs. 
These and others [over 70 in all], mclud- 
Ing floor plans, eWstiona and detail de¬ 


signs are to be ioutid in this book. They 
were selected lor their Pracucabllity, 
hconomy in Building, Beauty Original¬ 
ity, and Compl«e Modem UdUty. 

You will agree that this book is of the 
greatest aid to the modem home builder 
who wants to incorporate in his "periect 
home" the latest and hnest expressions ol 
the master builder's art And we have 
arranged to send it to you at cost. 


Fireproofing Dept. G.,United States Gypsum Co., 205 W. Monroe St., Chicago 
Am enclosing $1.00. Please send me "Fireproof Homes of Period Design." 


. City. 

. [Pleaie a»d check, currwicy or moaoy order] 


Name -- 
Address. 
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Manufacturers ever3rwhere acknowledge Skinner 
Heaters to be the most effective obtainable 


“The Skinner Bro* Steam Coil Heater initalled in 1923 ha* given com- j 
plete satiofaction. We easily maintain a temperature of 70 degrees 
during spells of Zero weather since it has been installed. Our former 
system of coil* and radiator* was not only inefficient from a huting 
standpoint, but used much more steam from our boilers. Knickmr- 
bockmr PreMS, A. W. Wilcox, j4s*f. Treats. 


“Wo have recently been through several days of very cold weather 


and the thermometer touched 30 
degrees below Zero. We are 
pleased to advise that your Skinner 
Bros Steam Coil Heater works per¬ 
fectly satisfactory and wo are more 
than pleased with it."-Draper- 
Maynard Co., Plymouth, N. H. 

“The Skinner Bro* Steam Coil 
Heaters installed in our plant three 
years ago are giving good service.” 
—Elmwood Casting Co. 

Our Engineers are at the 
Service of Executive* 

Skinner Bros staff of engineers will, 
without obligation, advise with Execu¬ 
tives, Engineers, Superintendents, and 
Managers concerning heating, ventilat¬ 
ing and air conditioning systems for 
mills, factories, plants, foundries, shops 
and buildings of every size and type. 



Skinner Bros Steam Coil Heaters 
are built in various sizes to meet 
every requirement of the modem 
industrial building. 


The newed •dition of Skinner Bro* Steam Coil Heater Catalog lent on requait 

SKINNER BROS MANUFACTURING CO., Inc. 

Home Office and Factories 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories 130 Bay way, Elizabeth, N. J. 

5of«« Office! ant! Brancha in All Principal Citiee 






BECOME A FOOT CORRECTIONIST 





WANTED 



Metal Cast Product* Co. 

ie»6 Boaton Road New York 




STEEL STAMPS 

METAL CHECKS 
STENCILS, 
SEALS 



ELECTRICAL 
DEVICE WANTED 

P ROMINENT manufac¬ 
turer, marketing nationally 
advertised and distributed 
products, has facilities for 
manufactunng and selling an 
electrical device Will con¬ 
sider purchase outnght, or on 
royalty basis if really new 
and saleable 

Addrea MR. R. F. DEVINE 

Room 1101 

116 West 32nd Street 
New York City 



put up a bettor fight against rapidly 
maneuvering <'imil>ot planes After the com- 
plelinn of a mission the smaller craft might 
vtrv well relurii to the mother ship 

The diagrams give a rough suggestion of 
the arrangement of a rarricr airplane The 
engineering difliciilties ahuuld not be in 
Bupcrable Nor aliould the smaller ships be 
just so much dead weight and paravlle re¬ 
sistance to withstand They eoiild he made 
aerodynamic units of the whole arrange¬ 
ment, responsible for a certain amount of 
the lift, and with their projiellers wiwWing 
in conjuneluiii with the airscrew of the 
mother ship. 

Saving Helium Gas 

T Is not for us to state what tlic exact 
cauae of the Shenandoah disaster was 
The Slones are too conllicung and the posi 
live evidence too scanty for even the Board 
of Inquiry to be sure of arriving at correct 
findings But it is quite probable that 
niodihcatiun of the safety valve systems and 
the general unwillingness of the crew to 
valve helium on account of the expensive 
character of this gas, had something to do 
wilh the disaster 'Iherefore, a recent patent 
of the bilmttc-Lanz Airship Company has a 
peculiar interest 

The idea is illustrated in the skeleh In 
the interior of every helium gas cell of a 
rigid airship an auxiliary tell a filled with 
hydrogen is provided, with a pipe g leading 
clear to the top of the airship 

An Aeromobile 

T is always tempting for designers and 
inventors alike to imagine vehicles which 
can be used as automobiles or airplanes at 
■will A German engineer, by the name of 
Maykemper, has built a machine of this 
type which is at least neat and practical in 
appearance 

In the first photograph the Aeromobile is 
seen as a “baby” airplane of clean looking 
design, with a very low fuselage and the 
axle going through the bottom part of the 
fuselage, so that there is a minimum of 



exposed parts in the landing gear Equipped 
with a small motorcycle engine, the little 
airplane weighs only 770 pounds with pilot 
and fuel for five hours flight. 

In the second photograph, the loosening 
of B few pins has allowed the two outboard 
parts of the wing In be swung into a vet- 
tiial position and then to bo folded up 
against the sides of llie fuselage The craft 
IS now functioning as an automobile which 
ix only live feet in width and under twenty 
feet in length. 



TIif Aeromobllr with its outboard wing 
sections swung vertically and back and 
the propeller removed oo that it can 
travel the roads like an antomobile 

There is no reason to doubt the success¬ 
ful functioning of the Aeromobile in Its dual 
capacity, but it would be interesting to 
know how the mechanical problem of ttana- 
mitung power to the wheels in rolling on 
the ground has been met without prohibitive 
weight Also It would appear from the 
photographs that the tall of the machine is 
provided with a tail skid and not * third 
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Ptymtulh ts Ton Loctmutiv, at Plant af Untan Tael Ca.. Tarraaca. Calif. 

No Matter What the Problem 


ChiHoiu Ceometrlcal Ficurcn Appearini; 

Upon Mara 

From Prof. W. H. Pickering of Jamoica, 
Britiih West Indira, cornea the following in 
teresting item: 

It IS a rather cunoua coincidence that 
at each of the recent very near ap¬ 
proaches of the earth to Mara, strikingly 
regular, although only temporary, geo¬ 
metrical hgiires should have appeari-il 
upon its surface The well known cross, 
centered in the approximate circle of 
Hellas, appeared to Schiaparelli in 1879 
(Figure 1 ) It may have appeared in 
the unusually close appnriuon of 1877, 
but in that year he saw only the circle 
and the single vertical canal TIk' di 
amater of the circle is 9(X) miles The 
cross has of late years lieen replaced by 
an irregular curved atrucliire 

The next very close approach of our , 
planet occurred in 1892. In that year a 
regular pentagon with central radiating 
canals was seen in Aroqiupa (Figure 2,1 
One of the canals was missing, hut it 
may have been too delicate for our 13- 
inch telescope, or it may have lieen cov¬ 
ered by a temporary Martian cloud when 
we made our drawing The center of 
the pentagon was located at Ascraeus 
Lake, as it is now called, although then 
unnamed, and the diameter of the figure 
waa 800 miles 

In the year 1909 no very complicated 
figure aeems to have been seen The 
Lowell Observatory publiaiied no special 
report on that apparition, as they had 
done for aome of the earlier years M 
Jtrry-Deloges on September 2(i drew 
Figure 3, which is perhaps more inter- 
esung than striking, because large four- 
siika ^ures are most unusual upon 
Mars. The central meridianal canal is 

1. aestrigon, the two lower ones Tartarus 
and Cerberus The horirontal one, Aes¬ 
culapius, has become more prominent 
of late years than formerly, while iho 
two upper ones are rarely seen, but both 
have been conbrmed by later observers 
The length of Laestngon is 1,2(K) miles 
(Obstrvationji des Surjacts PUinrUiires, 

2, Plate 9 ) 

At the appariUon of 1924 the earth 
passed closer to Mara than had been the 
case for over a century, and closer than 
will be the case again for a century 
more. This year an unusually large and 
complicated figure appeared. Again it 
was pentagonal, apparently a favorite 


figure with the supposed Martians, hut 
in a still different plate. The pentagon 
of Tlysium, which later changed into a 
eircle, 18 of course well known to all 
stuiienls of the planet It measures 800 
miles in diameter, but tins one is muth 
larger, measuring approximaiely double 
the sire Moreover it is not a true 
pentagon, although of that nature, but 
a five-pointed star with symmetrical ap¬ 
pendages atlaihed I See Figure 4) 
Obviously so large a figure, formed on a 
spherical surface, can only appear sym 
mctneal in one particular istsiiion of 
the planet That position hnpiienrd to 
be assumed by the earth tins past year 
at opposition, when the planet was near 
esi to us. and the center of the disk in 
Martian latitude 16° S Again, to see 
It properly, the central meridian must 
be at longitude 0° Dr. Trumpler of the 
l.ick Olwervaiorv made the original 
drawing showing the canals from wliicli 
this figure IS nonalrurled, but as sliown 
bv him It 18 not quite symmelrical, be- 
caiise the drawing was not made with 
the proper central meridian for that 
purpose Still, even as he drew it, it 
is rather sinking. (Pub Matron Sor 
oi the Pacific. 1924. 36. 266 ) 

Some of the canals whi< h compose it 
are well known, and were discovered by 
.Schiaparelli, namely Typhoniiis, Oroii 
res. I’hison, F.uphraics, Hiddekel, and 
Protoniliis The others were discovcm] 
and named by Lowell Indeed he saw 
all the canals forming tlie figure, lint 
he saw also many others crosaing it, 
that confused and eonccalod it He 
represented it moreover not as seen in 
the sky, but on Mercator’s projection, 
consetjiicnlly no one would ever delect 
from tiis drawing Us symmetrical char¬ 
acter. At this apparition it stands out 
plainly and alone m Dr Trumpler’s 
drawing, in what may perhaps be de 
scribed, on account of its surroundings 
and framing, as the most conspicuous 
possible position upon the planet As 
above noted, it is in only one position, 
that occupied by the earth at the last 
opposition, that the star appears to bo 
symmetrical, for it really is not sym¬ 
metrical at all as laid out on the sur¬ 
face of the planet itself And if it had 
been symmetrically laid out, unless it 
had been located at the very center of 
the disk, it is most unlikely that we 
should have happened to recognise its 
symmetncal character. 


Alwars ready, no coal to haul, no “firing up”, no boiler troublea, no 
"aland by” expense--the Plymouth Is rapidly displacing antiquated 
haulage methods 

The Plymouth is the pioneer in gasoline industrial locomotive de¬ 
velopment It has stepped uj to meet every requirement It has 
entered a multiple oi fields, increasing its power and speed as modern 
conditions demanded, and always maintaining two esacntialB—durability 
and low upkeep. 

Plymouth Locomotives are made in 8 to 20 ton sizes, and in any 
track gauge. 

Name the Industry and wo will send you interesting literature covering 
your field. No obligation, of course 



THE FATE-ROOT-HEATH CO., PLYMOUTH, OHIO 

PLYMOUTH 

Gasoline Locomotives 


/ik: 

Stormoguido 

A Scientific Instrument Put to Everyday Use 

It wasn’t BO long ago that a barometer was looked 
upon with a feeling of awe. They were strange 
instruments, with the mystic words Fair, Change 
ou would arid Ram, used solely by highly skilled technicians 
r eboJuiie leamed scholars. A barometer in the house 

rmoguidr was the indication of a rather highbrow family. 

“.troted But today the Stormoguide is used daily by 
■'** thousands of business men and their families to 

plan their business and pleasure to conform to 
the weather. 

The dial has the weather forecast in easy-to-read 
terms right on the face. It tells the weather proba¬ 
bilities 12 to 24 hours in advance. A beautiful, 
practical weather forecaster 
that IS an additiontoany home. 
See one at your dealer’s. 

Stormoguide as illustrated 
has a 5-inch silver metal dial 
set in 7-inch frame, mahogany 
stand, 14.Mi inches wide at the 
base. 


Taylcr Instrument Companies 
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New Magnetic -NM^ya 

Counts machine output or operations, and puts the figures 
right before yoU“wherever you put the counter. No 
need to go near a machine, to know its production. 
The record is flashed through “ by wire. ’ 

Reports Machine Output 
from Factory to Office 
At the work come* through, the 
count come* direct to you. From 
the machine m the shop to the dial 
over your desk, or conunumcated 
to a centrally-placed Counter 
Board. 

Either otallating movement* or 
revoluhon* make the contact whKh 
operate* ihi* counter. The lighted 
touch (either “wiping” contact or 
make - and-brea|(), makes the 
record. 

Ob)«ctt Ido tmill or h^hl lo oelucis « 
m«chaiuc*l counter, ngiUrrr on the new 
Magnetic Even ihfleu o( paper on a 
paper-making machine, or light hllle 
packager on a conveyor, will work the 
conlacii which conitof the magitettc dnve 
Your lighitng circuit (liirecl current) lup- 
pliea the power Or ttorage battery. 
Above all H the new coneenienct of get¬ 
ting your count flora remote pouiU m the 
plant lo the hanrheft pouUi for aupcrvmng. 

“Form U" and larger Magnetic Counters are fully descrihed in a spedal hul- 
kiin. Ask for copy- with the full-line Counter Catalogue if you haom't it 

The Veeder Mfg. Co., 


PROTECTION 


PATENTEES AND OWNERS OF PATENTS 
PROTECTED AGAINST INFRINGEMENT 
OF THEIR PATENT RIGHTS AND MANU- 
FACTURERS PROTECTED FROM CLAIMS 
OF INFRINGEMENT 


It I* inrleed curiou* that tbeae com 
plicated figure* ahonld occur on Mars, 
sad atifl more curioui that they thoold 
all be only temporary, and ahouid ap¬ 
pear only at the very eliwe apparition* 
of the planet, while at other apparition* 
the niunerou* other canal* should pre¬ 
sent DO symmetrical structure* There 
IS of course a dei^le system lo their 
customary arrangement that we are now 
gradually beginning to understand, and 
aa above noted, the avoidance of large 



I fWENT ppOTECTlOiir J 





four-aided figures among them is of it¬ 
self curioua. Some people will doubt¬ 
less believe that these designs are nut 
due to mere acrident, but are artificial, 
and conatructed for our especial edifica- 
Uon, and as an announcement of the 
existence of intelligent life on their 
planet If so, we wish the Martians 
would plant them out, or otherwise con 
struct them, more frequently than once 
In every fifteen and a half year* If 
not due in the past to thanre. we woo 
der very much what figure will appear 
at the next close opposition in 1939 
However we must not expect too much 


IS design on your bill-heads, letter-heads 
ivertisemcnts will ward off patent pirates 


All C-onnjits Istiicd are Quaranteed by the Independence 
/mlirniiify Company with Assets of $6,700,000 

AMERICAN PATENT PROTECTION 
CORPORATION 




i.lc-r (lie laws of the State of New York 

' BROAD STREET 
NEW YORK 


of the Martians, and if they have been 
doing this sort of thing for the last 
10,000 years or more, we must consider 
them to be far ronre persevering in 
their endeavors to communicate, than 
the inhabitants of our own self-satisfied, 
and very unresponsive planet. 

William H. Pickering 

Useful Star-gaaing 
Although you may never have the adven 
toroue experience of being set adnft in a 
lifeboat or being lost smong the clouds, 
nevertheless, we think you will enjoy this 
description by Elmer R Collins, Nautical 
Expert of the Navy Department, of the 
“Clock In the Sky” 

If you were to hlind-fold an expert 
navigator of a modern ocean liner, ship 
him to any of the world’s seven seas, 
transport him to any of the various 
points of the compass, either in the di¬ 
rection of the warm tropical waters of 
the South Sea Isles, or towards the cold 
stormy seas of the frigid snnea, and. 
then after removing the bandage from hit 
eyoB, you were to supply him with nau- | 
ttcal almanac, sexunt, and chronometer, ] 
set to the time of Greenwich, in twenty 
minutes, after he has observed the alti 
tude of a couple of stars, hi* where 
i^iita vdll be known to him within a 
mile or to. Is not this an amaziDg 
trinmpli for the worth and usefuhteaa 
of praodcal astronomy ? Surely tbe 
movements of theae numerous OMUito 
bodies aw for other pwpose* then aeutl- 
mental etar gaiing. 


When yon visit Detroh 
make tUs hotel your home 

Here at the Fort Shelby you'll feel 
at home—for boapitality is a dia- 
tinguishing feature of this hotel. 
Excellent equipment, fnendiy service 
and congenial environment make 
the Fort Shelby promment m pleas¬ 
ant recollections of many thousands 
>vho visit Detroit. Yet charges are 
moderate. This ts the one Detroit 
hotel wilh Servidor Service, protect¬ 
ing your pnvacy and purse. 

Rates per day, $2.50 and up; a 
plea»aiit room with private bath, 
$3.50 Fort Shelby Garage, near 
the hotel, provides unexcelled ac¬ 
commodations. 

HOTEL 

FORTSHEIBV 

Lafayette BWii. at Phret St 

DETROIT 


' ittygmoM ritncTSD—siooBU ham ' 


Mrs. Ballington Booth 
34 Wear aBth Street 
New York City 


Evvry y«sr mjr grealast help In bringing ChrUt- 
reas cheer to the plytt and ehtldren of ths prls- 
onere. oomee frony th* readers of the magaainee 
and dally preoe I have no aoUoltor* for this work 
and make no nation-wide drive 


We try to aend new clothing to every ehlld aad 
the toy* and good thlnge that nafc* for a ireal 
Chrletmaa needed, we give money for food sod 
fuel and we aid In many other way#. 

All donttloni of clothing, tore or money irfioaM' 
be addresaed to Mn. Balllngton Booth, The Vehma 
teen of Amerlos, 84 West tSth Stoset, New York 
City 

The Volunteere of America I* a duly Inaorpoiv 
ated Sealety. Our hooka are properly a«4ttcd and 
our shmt pnMMied. Wa hove the wboh-hNUriaid 
aowiperatlon of all priaon dBdals, who bar* 
watohed car work for thkee dassdas. 

^tknre me. 

Veer truly your* for oor Oauatry's prisoases, 

pfAvb [ 
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A more lenous predicament vrould 
confront thia telf-aame naviaator were 
he aiiddenly called in the niaht to than 
don ahip and take charge of a lifeboat 
Haring now neither chart, almanac, nor 
eextant, hta akill and prerioua knowl¬ 
edge of the raovemenia of moon, planeta. 
or Mara would reveal nothing a; to the 
wheraabouta of the drifting lifeboat If 
thk navigator were aware of a aimple 
meana to interpret the meaaage aa told 
by the clock tn the aky he or anyone 
might be informed of their poaitiona on 
thia apherical earth ef oura. There i» u 
clock in the aky. viaible on any clear 
night, or at timea through a break in the 
clouda. It tella the time of the night 
from which ia obtained the longitude, 
it infomiB of the true latitude. 

Everyone haa gazed into the heavena 
at night and obaerved the Big Dipper 
with ita ever-faithful Poinlera indicating 
the poaition of the North Star or Poiaria 
The hour band of the aky clock la com- 
Maed of thia North Star and the two 
Pointera. The center of the revolving 
hand la the North Star. Thia hand 
movea oounter-clockwiae over the face of 
the aSiy clock at a rate of one-half that 


of the hour hand of an ordinary time- 
pioce The hour mark of twelve on the 
akv dial la above, and the aix-hour mark 
below, aimilar to anv ordinary lime 
clock On any night thia hour hand 
can be read in the aky and the hour 
readily catimated; the hand la vertical 
at aix and twelve houra, horizontal at 
the hour of three and nine The time 
we are noting in the heavena la alar 
lime, and we deairo aun or watch time 
Therefore, the reading of the hand doea 
not give directly the time of the night 
With a piece of cardboard, market! aa 
illustrated, the difficulty is solved 
The position of the clock hand in the 
sky 18 shown for the 22d day of eaeh 
month at midnight or 24 hours Ko 
member also that the clock hand con¬ 
tinually moves counter clockwise about 
the North Star once in 24 hours. Take 
cardboard and plot the stars as shown 
in the illustration. Select another card 
Imard and divide into 24 hours Now 
cut in the form of a circle, first laying 
off III one iiuadrant 0° l.'i" 30°, and so 
on. to 90° showing angular arc 7Mi” 
apart. Bind the cards together at the 
(Continued on page 61) 




DUHORE 

Fractionat H P, Motor* 


partment knows how to adapt small motors 
to new and unusual uses. Put your prob¬ 
lem up to us. 


As You Thumb Through 
These Pages 

pause with us for a moment! 

YOU ARE A THINKER or you wouldn’t be reading the 
Scientific American 

Now that we have proved YOU ARE A THINKER our next 
assumption is that— 

YOU ARE A READER of Scientific or Technical books 

Are We Right? 

GOODI LET’S PROCEED 

You find some trouble in getting THE BOOKS YOU WANT 
The book on Automobiles that you orderei.1 dealt in generalities 
whereas you were interested in the engine 

Or you got a book on Astrophysics wlicn Stars was what you 
wanted. 

Mayhap you have mapped out a course for the study of a partic¬ 
ular .subject. 

Will your books follow m proper sequence? 

It ts just these points that we can assist you with, or any other 
book problem that you may have 

Books of publishers THE ROUND WORLD OVER can be 
supplied at list prices plus carnage. 

Thanking you for the pause, you may now thumb along. 

SCIENTIFIC AMERICAN PUBLISHING CO. 

Woolworth Building New York 


assist you with, or any other 
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A NEW KIND OF BOOK 

The Annualog for 1926 


1926 

ANNllA“i2&- 


ACTUAL SIZE 5li, BY 7^ INCHES 


BOUND IN CLOTH 256 PAGES 


The Scientific American Annualog for 1926 is the log of the world for 
the year—the record of science and industry. Much of its material is the 
result of exhaustive original research. Contains facts assembled in no 
other publication. They are the facts people want to know. 


Some of the Contents Are: 

Events of 1925 All Sorts of Calendars 

Star Maps for Each Two Months Time, Daylight Saving, etc. 

Meteorologic Data Geographical Data 

Geological Facts, Evolution, etc. Economics, World’s Productions 

Aeronautics Patents and Trade Marks 

Radio Governments of Countries and States 

First Aid—Poisons and Antidotes Chemical Elements, Atomic Weights, etc. 

Weights and Measures Mathematical Tables 


Each year a new Annualog will appear supplementing the Annualog 
for 1926, with an index covering all matter in previous volumes. It will 
form a progressive, up-to-date cyclopedia of science and industry. It will 
be the most used book in any library. You will need it almost every day. 

Price $1.50 Postage Additional 


A NEW 

SaE^m^cAMERKM 

THE MAGAZINE OF TODAY AND TOMORROW 

Do you remember the Scientific American of years ago? It was esteemed highly not only as an 
authority on what was going on in science and industry, but also as a mighty interesting magazine. 

Consider the Scientific American of today. It still is the authority in science and industry. But 
what a difference in its appearance—in the way the articles are written. Everything from the cover on 
is changed—changed for the better. You may have noticed a marked improvement in the last year. It 
is a neiv Scientific American. 

Its development is continuing. While holding to the same high ideals as heretofore, its editors 
aim to make it the most interesting magazine in America, and they are preparing articles for the coming 
year you cannot afford to miss. You will enjoy reading the new Scientific American every month. 
Better make sure of getting it by subscribing now. 

COMBINATION OFFER 

The Annualog sells for $1.50. A subscription to the Scientific 
American is $4.00 a year. The two together for only $4.50. (Postage 
extra outside the United States.) Send your check now while this 
offer holds good. 

A HOLIDAY OFFER 

Two subscriptions or one subscription for two years with two copies 
of the Annualog for $8, sent to difierent addresses if you so desire. 


SCIENTIFIC AMERICAN 
.!33 Broadw.y, New York, N. Y 

Send me ihe Annueloj?' for 1926 end Scientific American for 
one year Check for $4.SO is enclosed. 
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tMMtt with a pin of thuwbUusk an that 
the itmer wheel will revolve. The cen¬ 
ter pin U the Pole or North Star. On 
the date in which the latitude and 
kngitude ii sought set the 24 hour of 
the inner wheel on the Pointers of the 
month. Now read the hour iiand of the 
olock in the sky 

Suppose tliat on the night of Sep¬ 
tember 22d our navigator in the drifting 
boat has his watch set to Greenwich 
time as is the usual custom. Let hint 
note the hour in the skv, say seven 
o’clock. Set the inner wheel with 24 
on Pointers at September, now follow 
the inner wheel to whern the hour coin¬ 
cides with seven o'clock on the outer 
or sky dial and the time noted is 21 
hours or 9'00 f.M. sun time or watch 
time of that date. Compare this time 
to the watch in pocket set to Greenwich 
lime. Say. for illusirstioii, tlw watch 
read 11:00 p.st. Then the difference be¬ 
tween 9M pjc. and 11-00 pu. is two 
houra Since a difference of one hour 
in time is an arc of 13* of longitude, 
the longitude found here is 30* ’West. 
Applying the precepts of an old sea 
jingle which runs, “Greenwich time boat, 
longitude weat, Greenwich time loaat, 
longitude east,” we really determine the 
proper hemiaphere. Since in the above 
caae the Greenwich time is best or 
greater, the Ipoadtude is west 

Now for the latitude, look again for 
the olock In the tky Tills time look 
only at iti center or North Star and 
bearing in mind the old elementary fact 
of astronomy that the latitude of any 
place is always equal to the altitude 
in the heaveni of the North Star, set the 
degree mark on the horlion at 0*. sight 
at the North Star and read as closely 
as possible its altitude, say BTMi* The 
navigator now knows he floats in about 
37V north 30* west. 

He has determined a close approxi¬ 
mation to the real truth of his where- 
abouta, much more so than would be 
poaaible by random conjecture With¬ 
out tools, science is of no avail in our 
dilemma With the aid of a simple 
piece of cardboard and the clock in the 
aky the locality of the drifting boat Is 
found. Perhaps some daring aviator 
blown far off his course by gales of 
wind and lost among the clouds may 
avail himself of what the clock in the 
lamer B Collins. 


Where Credit Is Doe 


Two very interesting Iclters have come to 
us as a result of our item on helium air in 
the July issue. We think our readers should 
be apprised of the fads com erniiig the 
origin of the idea that helium sir would be 
useful for submarine divers ll is our pleas¬ 
ure to present this information ■ 

Dear Sir. 

1 notice in your Scienlllic American 
Digest, conducted by Mr Albert G In 
galls, on page 52 of your issue of July, 
1925, liiai ‘‘beiiura air” for submarine 
divers is mentioned as a possibility, and 
the results of experiments made by the 
Bureau of Mines Scientihc Corps con¬ 
firm it, 

U may be of Interest to your readers 
for me to note thal I made this suMea- 
tion more than five years ago, and at 
tempted to aecufe from the Bureau of 
Mines a supply of helium for expen 
mentation in this direetlon, but without 
success at that lime. 1 communicated 
this idea to Prof, J C McLennan, of 
the University of Toronto, who had in 
qulred of me suggestions as to possible 
uses for helium. Mf reasoning in the 
case has been shown to be correct by 
the experiments described. It is only 
proper thal the public should be In¬ 
formed as to the origin of thege Ideas 
Copies of the lettHTf concerning thig. 
matter are herewith transmitted. 

£Uhu Thomson. 

Director of the Thomson Laboratory of 
the General Electric Company 


Bureau of Miiiaa, WaaUiigton, D. C. 
Deer Sir: 

I am writing for Inforawtion as to the 
aottnd status <if the recovery of helium 
In quantity fma natoml got. We hase 
eeea oo many irafaliehed sutemmu In 
retard to fhia matter which were eotae- 
niut dlieult to beUeve that I tin ap- 
fMltai to ha«d(|uanm ior otioh ipfei^ 


nation os may be available aa I have in 
mind a posilble use for iiebum by which 
exparimentalion would have to he car¬ 
ried out before settling its adaptability 
to the purpose 1 have in view 
Very truly yours, 

(Signed) Elihu Thomson 


January 14. 1920 
Mr. J. C McLcntisii. Prof of Physics, 
University of Toronto, Canoda 
Dear Sir 

I notice in the issue of Chemical 
News, December 19, 1919, under a note 
entitled “Helium” it is staled thal you 
have been interested in finding uses for 
hehum outside of balloon inflation. This 
prompts me to write you saying that I 
had communicated with our Bureau of 
Mines in relation to a use for helium 
based on the ideu that after the war 
lliere would be a considerable stock of 
the gas on hand which could be ob¬ 
tained for distribution, if desireil I 
found that this was not, indeed, the 
fact, and practically no pure helium 
(or nearly pure helium 1 had been pm 
duced from the Oklahoma or Texas gas 
as I had been given to understand had 
been done from the various piiblicalions 
My idea in relation to the matter is on 
acetoortt of its very high diffusive power, 
as compared with nitrogen, it might be 
possible to make a mixture of helium 
and oxygen to be supplied to divers oi 
others working under high pressure, the 
amount of oxygen being determined by 
experimenu, which when mixed with 
helium, should allow respiration and 
much greater freedom in the removal of 
effete gases from the lungs, the gas in¬ 
terchanged and speeded up from two to 
three times Only experiments csiuld 
determine the value of this suggestion, 
if It has any; and, of course, it is 
based on being able to obtain helium 
fairly free from admixtures and in suf 
ficient quantitv to he supplied to a 
diver inasmuch as salvage and caisson 
work IS limned at present to perhaps 
about 1.30 feet or a little more, it is 
ihouglit that by substituting helium for 
nitrogen in the air breathed this depth 
might be, say, increased 50 percent or 


Very truly yours, 

(Signed) Elihu Thomson 


Telescopea 

Judging from the enthusiasm for telescope 
making, evidenced by the letters received in 
rcaponse to our November article, star gazing 
IS going to be the pet pastime (or hundreds 
of Scientific American readers Mr R K 
Wicker of Rincliurst. North Carolina, pun m 
his hid (or more iiifoiinalion on the sub 
ject, presents us with a bouquet, and ihen 
winds up with a threatening jioaiscript 
Editor, Scientific American 

In your November issue you have an 
article dealing with the telescopes of 
home manufacture. By all meaiiN l< t 
us have the other article mentioned 
After whetting the appetite of your road 
era with the first article, I do not believe 
you arc mean enough to withhold tlie 
second, even (or a shorl while. 

Years ago, ihere lived in the bai k 
woods of Cape Fear River a man famed 
in North and South Carolina aa a mill¬ 
wright His schooling must liave been 
meager, but it is told that he put to 
shame, by his superior natural wit, an 
expert sent out by the LeffeJ people to 
inatall a pair of wheels in a South Caro¬ 
lina cotton mill 

People who knew him admired his 
ability and wondered where he got his 
knowledge 

A few years ago (sometime after his 
death) the writer visited his home in 
oearch of some documents concerning 
the oojourn of the Scottish heroine 
Flora MacDonald, in the Cape Fear 
section, and upon opening bis old chest 
of papors, bfooght to light a complete 
file of the Scientific American of Civil 
War vintage. I made no note of the 
dates, but recall one which explained 
the meohaniam of the “New” Spring- 
field rifle, with half page iliuotrations 
Of couToe, I undemootL immediately 
where he obulned hla wisdom! 

Very truly yours, 

R. E Wicker. C. E. 

PA—Don't delay thal article I 



Motoriats 

Carry a Basllne Aulow- 
line in your car and 
safeguard your spare 
tire with Powersteel 
Autowlock Both are 
made of Yellow Strand 
Ask your accessory 
dealer. 


From Ship 

To Shore 

Safely,above all danger from reefs and 
rocks, this heavy piece of machinery is 
heading straight for shore via wire rope— 
Yellow Strand Wire Rope, 

This marvelous cable with one strand of 
yellow, IS safety insurance of the highest 
order—it’s so strong, so absolutely de¬ 
pendable 

Play sale Write "Yellow Strand" into your wire 
rope requisitions when i heavy duty cable is required 
Then you'll ie safe. 

This pioneer wire rope company also makes all stand¬ 
ard grades of wire rope, for all purposes 

BRODERICK & BASCOM ROPE CO. 

843 North First Stroat, St. Louu, Mo. 

Nsv Ts>4 Olfin mi WanOaMs: TO WorrsB St . Nsw Ywti City 
WMSafs0«M> SealtU Fsdsiitsi St Louis mmI SmUU 

Authorimad Otalart in aU tndtutnal Locafitfos 


YbOow Strand 

WIRE ROPE 




PATENT FOR SALE 




Scientific 

Engineering Marvel 

One wronch that does th« 
work of many 

ElShl Inch fin Sts nvory out trom 'v lo 


Endorsod and uiod by 

UNITED STATES GOVT. 


Dt give complete Mtitiection 
ASK YOUR DEALER—If he cannot tuppU 

^*l^ur n.me“t“d JddraL'^^lNDNo'llO? 
mypMliiwnSi SOonsrrlvalolthc wrench, Adi 
The Msstersneh Carporsilon Turlock Cellfa 
JOBBERS—Write tar details ot liberal pro 
ttaa—Addiwoe WixauocH A Hilokk. Ltd . 
Uhyutta Strew. New York. N Y. 





Huther Brothers 

Soiall Saws and Oroovars 


HatlMrllres.SawMlf.Co. 


I MoJuriot Btttor SMwIot Mow Than Fifty Ywn 
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“With MaHceToward None” 

Tn* Kef-IU iIb to to* Final Lincoln 



Radio Notes 

A Review and Commentary on the Progress in This Brainch of 
Rapid Communication 

Coodacted by Orrin E. Dtmlap, Jr. 


Keview of the Ana; ot the Poloroac, 1865 (From StepheriKMi't "L4ocob‘') 


Preeiclent was never in a firmer, 
I more ielf-conlained mood than tHi the 
last night of the acsBion” (March 3, 
1*65). “He was in his room at the Capitol 
aianing the last minute bills, Stanton was 
with him. On receiving a telegram from 
Grant, the Secretary handed it to the Presi¬ 
dent Grant reported that I,ee had proposed 
a conference for the purpose of a 'satisfac¬ 
tory adjustment of the present unhappy dif¬ 
ficulties by means of a military convention.’ 
“Without asking for the Secretary’s opinion, 
■Lincoln wrote out a reply which he directed 
him to sign and despatch immediately 
“ 'The President directs me to sav that he 
willies you to have no conference with CJen- 
eral Lee, unless it be for the capitulation of 
General Lee’s armi, or on some minor or 
purely military matter. He instructs me to 
say that you are not to decide, discuss, or 
confer on any political questions, such ques¬ 
tions the Preiidciit holds in his own hands 
and will submit them to no military con¬ 
ferences or conventions Meanwhile, you 


are to press to the utmost your military 
advantages.’ 

"In the second inaugural delivered the next 
day, there is not the faintest shadow of 
anxiety. It breathes a lofty confidence as if 
his soul was gating meditatively downward 
upon life, and upon his own work, from a 
secure height 

"The world has shown a sound instinct in 
fixing upon one expression, ‘with malice^ 
toward none, with charity for all,’ as 
key-note of the final Lincoln. These words 
form the opening line of that paragraph of 
unsurpassable prose in which the second 
inaugural culminates 

mahcf tenvard nont; vjtth chanty 
for all, v-'tth firmuiss in tlir right as (lad 
gives us to see the right, Ut us strivr on to 
finish the veork vue are in, to bind up the 
nation’s vjounds, to <are for him nuho shall 
have borne the battle, and for his vndoau 
and hit otphan — to do all vehtch may 
achieve and eherish a )usl and lasting peace 
among ourselves, and ovith all nations.'" 

—From STEPHENSON’i “Lincoln." 


"Hie Best American Biography Produced to Date” 


When a great and discriminating book store 
such as Breiitano's in New York City issues 
a notice like the following, you mav be sure 
that It marks a notable event in the history 
of authorship and hook publishing On a 
little card widely distributed by that house 
Is printed: "We recommend LINCOIN, by 
Nathaniel Wright Stephenson, as one of the 
best American biographies of the last ten 
years ’’ 

And Professor Rov Franklin Nichols, of the 


well ns outer life When 
I felt lh.it 1 kncis Lincoln 
cl the prnliege before 1 


authority, from proi 
journals whose biiok 
weight—and all ot a 
extraordinart. 

"Tile most saiisfnctor 
Allen Johnson, of 5 a 
fied praise," sflis ih 
Tribune, "Brilliant," 


fion (leferring espccmlls to Stephenso 
anaivsis i>f the psychology of the gr 
Presideiuj, "A triumph of imagin.sl 


In this photograph the apeetl governor is thosrn on the pilot whessi wUah to 
conpled seith control cireniu of the locomotive so that peimlaaive speeds may 
he bieorporated. Radio conlnslled. signal lights on the cab forewani the onglaoar 
of impending danger 


cinating,” sass the New York Times, "Su¬ 
perb,” says Warreq P Hall. Professor of 
History at Princeton University 
The verdict is almost unanimous I Few 
hooks equal it in vind interest and charm 
It IB fascinating in its skillful delineation 
ot the gradual development of Lincoln’s 
mind and character and as an illuminating 
study in pctBonality and springs of action. 
Tn the face of such a svcalth of laudation 
from such sources, it would seem to be a 
hopeless task here to construct siiother patan 
of praise even with the highest skill in 
phrase making. This is a story of the de¬ 
velopment of a man's soul told with the 
consummate skill of an artist, carrying the 
reader along at a tension winch, as the New 
5'ork World sais, "mounts and mounts into 
the crashing finale of victory — and the 
heroe’s death ’’ 

The book is handsoiiirly bound in dark blue 
cloth, stamped in gold, printed on heavy 
book paper, and contains 478 pages. It is 
strikingly illustrated yyith portraits and rare 
prints The price is $3 

Get Your Copy Today. Jast Mail Coupon 

THE Ol'TLOOK ( OMPANY I 

Hook Division I 

110 East nth Sirc.t. New York I 

Please semi me. tosihkb prepaid, my ccn>y J 


Wired Wlrele** for Train Control 

A wiBSD wireleaa system of cjyntinuous 
train control by means of safely devices, 
operated hy the high-frequency currents, has 
been deinonttrated by the Pere Marquette 
Railroad. A locomotive traveling fifty miles 
an hour was slopped in the initial tests by 
applying brakes controlled bv wired radio 
impuliies. The system was invented by 
Thomas E Clark of the Tecla Electrical 
laboratories. 

The carrier current Is sent into the rails 
of the track from a transmitter located along 
the route, l-oop colleclot colls under the 
cowcatcher intercept the waves The appa¬ 
ratus sends a 2fi,000-meter wave to indicate 
the track is clear and a 22,0(X)-meier wave 
to act as a caution signal The energy 
picked up by the colls actuate a visual aig 
naiing device in the engine cab If a red 
light flashes, it aignificB danger, yellow 
caution, and green, a clear track ahead The 
red lamp is illuminated only when there is 


immediate danger of collision. If a Uain to 
occupying a blook, the rail surface within 
that block becomes automatically demagne¬ 
tised, and another train, entering from tbs 
rear or front, will have Its red light flashed 
in the cab and the brakes are automatically 
applied. 

Any tendency of the engineer to exceed 
the speed necessary In the “caution” *one 
results in a partial application of the brakes, 
so that when the locomotive enters the 
“danger" tone tile brakes are automatically 


Dellinger Given Vemlon of Fading 

The term “fading.” may be incurred 
acc-ordiilg to Dr J, H. DelJinger, Cbief of 
the Radio Laboratory, Bureau of Standards, 
in a broadcast Dr Dellinger said, “Fading 
simply refers to the fluctuations of intensity 
of signals received from dtotunt stations. It 
IS not likely to cause trouble if the station 



t to Ora * 
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ihu (Hiittec 
i)b*««W to 

tnakf&o*. 

ttw dtkltiMe lbs ndio w»Te* go out 
{raw Ib« tT M w ah tl B g Mry ouaohed to, 
Wrf dttdiait ^UBS tbe grotmd, jtut m «n 
deeuie ouneat ooneo into Ixttoeo lUding 
•long idrw. Tito wav«o do nut penottate 
far up la tlw air, bocauae of tb« preaeace 
of a aort of oleotrieal acroen or barrier 
pradwtod by ttw action of aunlight on the 
atmoaphare. At night thia aoreen aeema to 
diaapi^r. allowlag tite wave# to penetrate 
up into the ramtded upper atnoaphere 
r^b ia pennanently in an electrically con- 
dactiog ooaditlen. The waves apparently 
slide along this conducting layer, just aa 
t^ yllde aktog the aaitfa'a aurface in the 
daytine, but la a difference. In slid¬ 
ing n«er tba land tbey are rapidly abaorbed 
In mea, bn^diflga and other obataclaa, while 
aMM the npper attnoapbere, at night, they 
ate uea {rtm this abaorption, and therefore, 
oewr greater diauncee.’' 

Or, ElelUnger explainad that ha believea 
this ia the reaaen extreiaely low wavelengths 
tasrel further at night *'But this upper 
layer ia not troooth,*’ be continued, “it ia 
rough and turbulent Hke a wave-tossed sea, 
and these variationa give rise to the fluctua 
tiona of received rigoal intensity called, 
‘fading.’" 



An inlereating mlUtarr radio exhibit 
«t the elecitrlcal show in New York 
was this portable outfit dealgned for 
nae by the cavalry. It is carried 
aroond on pack tniiles. It compriaea 
a tmnsinlUer and receiver, each of 
which is effective at distances of 
from 60 to 200 miles 


RwcUfier Tubes Based on New 
Principle 

A MEW rectifier tube designed for use in 
“B" battery eliuunatora lias boon developed 
by C. G. SpUth of Cambridge, Maasaohu- 
aetla, and Dr Vannevar Buab, profeMor of 
eleetrical engioeering at the Maasschusetta 
Itiatitutr of Technology, It ia a full wave 
rootiBcr and is kftown as the “Raytheon." 
The inventors oiahn that it ia built upon a 
new principle, the f^rwunner of which ia 
the “S" tube. Tito 'mwterlylqg princifde ia 


that any gaaeoua tube which baa one very 
twall electrode and one large electrode is a 
partial rectifieri that ilk the current Sows 
m^e readily when the larger electrode ia 
made negative than when it ia posldfe. 

6ehmiiato have been searching for yean 
{gr fnanUtora that would stand up under 
i^^Sie heat and wonk) not break Mfb 
DdAr eaumnely bigdt wfitage atrcaa or de- 
tgrhiyath with age. Mloa. glass, lava and 
poresiain htve ul been triad, but wkhont 


C. <k Sblifii, during yeara of da- 


vary gaa with which be was woricing. It 
waa fwnd that this and other gases would 
■at CpAduiet eumnt between riro alectradea 
tbht dl««W toiatiwr. The Raythaoo was 
haiflt vdth tfab "ahoTVpath” htwhitor as the 





(( OLUMBER’S CHAINS” can’t always bind us. Especially 
^ the boy, to whom radio owes so much. The lure of the 
air calls him and he slips out of bed to listen “just a minute.” 

Then comes Dad! How can he be too stern with his boy. 
Mother finally comes to rebuke but stays to marvel at and enjoy 
that program from a distant city. 

The Eagle Five^Tube Neutrodyne receiver brings the artists’ 
loved voices so clearly that they might be giving their performance 
right in the room with you. They seem so near you think that 
if you put your hand out, you must surely touch them. 

Set shoum is the table type. 

Write for illustrated booklet of console models. 



EAGLE RADIO COMPANY 

16 BOYDEN PLACE, 
NEWARK, N. J. 



O8.R.C0. 
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^These Evemuit/ Queries are the correct 
[ size for your set With average use they will last \ 
you a year or longer*^ 


“You have been one of the many 
who use ‘B’ batteries that are too 
small in capacity for their re¬ 
ceivers That IS not economical. 
It makes you buy ‘B’ batteries 
twice as often as necessary. Fit 
the right size Evereadys to your 
set and add a ‘C battery,* if you 
haven’t one, and you'll get maxi¬ 
mum service at minimum cost.” 

The life ot your Evcready “B” 
Battery depends on its capacity in 
relation to your set and how much 
you listen in We know, through 
a careful investigation, that the 
average yc.ir-round use of a set 
is two hours a day. Taking that 
average wc Ii.ivl prov'ed over and 
over that on sets of one to three 
tubes the No 772 E.veready “B” 
Battery used with a “C" battery 
will last a year or longer On 
sets of four and fivi. tubes, the 
larger heavy duty INereadv bat¬ 
teries used with .1 “C" battery 
will last eight months or more 

Here is the secret of “B” bat¬ 
tery satisfaction and economy: 
M'lth of from \ lo 3 tubes, 
Use Evcready No. 772. 

•No 1C In addition to the increased life 
which an 1 veread> “C" Batterj gives to 
vour “B" iutteriea, it will add a quality of 
reception unobtainable without It 


fEith seti of 4 ot more tubes, use 
cither of the heavy duty batteries, 
No. 770 01 the even longer-lived 
Eveready Layerbilt No. 486. 

We have prepared for your 
individual use a new booklet, 
“Choosing and Using the Right 
Radio Batteries,” which we will 
be glad to send you upon request 
It also tells about the proper bat¬ 
tery equipment for use with the 
new power tubes 

Manufacturtd and guaranteed hy 

NATIONAL CARBON CO., Ikc. 

NewYork SanF rancisco 

Canadian NatianalCarbon Co.,Llmlted,T<iroiUo,Oiitarto I 


EVEREADY HOUR 
EVERY TUESDAY AT 9 P M 

Evttn Standard Ttme 

For real radio enjoyment tune In ihc “Evrmady 
Group ” Bro^cast through atatlooa— 


wtne-S/rw York 'rrex-PhlladetpUa war 
Yroit-BuSloh 

WTAolwof«j<.r 

wcco~Aimnedpolu,Si Povi 


vj^DttroU 

K-rPovmpoti 



ww m 

£V£^\tnr 


Radio Batteries 

-tkvkttkmtar 


new tube are: no filament to bum out; 
high voltage output; high current output; 
excellent regulation, that ia, the ability of 
the device to hold iu output voltage at 
varying conditiona of load or current drawn; 
foil wave rectification and long bfe The 
tube can be made to deliver, at the output 
of the filter, potentialg well over 150 volu, 
eapeclally adapted for uae with the new 
power amplifier tuboa ai well a» with stand 
ard tubes. It is possible Ui obtain over 60 
mitUamperes without injury to tbe tube. 
Under continuous operation of an output 
of 50 miUiamperea it it reporied that there 
hat been no sign of diroinisliiiig life in any 
stock tubes tested for 10,000 hours 
The fact that there is no filament elimi¬ 


nates any neceuity of attention during the 
service life of the tube. No rheostat U re¬ 
quired and it is claimed that line aurgea 
will not afiect the tube. 

The gas employed ia helium, at a preaaure 
of about 12 millimetera of mercury. The 
tube dependa upon ionlxation for its action 
and therefore the vacuum is stot nearly as 
perfect as that used in oommon ampUfying 
or detector tubes. It la neceaiaiy, however, 
to evacuate the bulb thoroughly before re¬ 
leasing the helium. Only a very unall 
amount of helium is employed In the manu 
facture of these lubes and this is obtained 
in the production of liquid air. A quart of 
helium at atmospheric pressure is said to be 
sufficient for 700 tubes. 
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Howl Earn ^=10022 a Week 
as a Radio Expert 


A Brituhor’i nuilo vulon machine coniitia of rapidly revolving diilu which 
eoMtahi lenaea and eauae U«ht to be throwir'ia (oceMaion on a cell which la 
aenaMre to Uflit. The varyinc atrength of the light aeU up a pulaating current, 
which la atrong in the high Ughta and low at the half tonc«. The current i« 
non-existent in darkness of night- 


Ckenlhl* Improve Vaeuum Tubes 

Ki a result of a search by chemists over 
a period of one hundred years u new metal 
of iniiBediate value and vast possibilities has 
been atlded to the world’s technical resources 
in the form of pure metallic ductile thorium, 
which has been prepared for the first time 
by the Research Laboratories of the West- 
inghouae l<amp Company. 

Thorium is of particular interest to radio 
enthualasts because it is the active constitu¬ 
ent of practically all vacuum tube filaments 
The present method of making radio tube 
filaments consists of compounding thorium 
oxide in the tungsten wire, because the 
thorium has the ability to throw off elec 
irons with greater ease and at a very low 
temperature As the tube is heated the 
thorium oxide comes to the surface of the 


In addition to its use in radio tubes, this 
metal is of extreme importance to the medi¬ 
cal profession as a target material for X ray 
tubes, since the thorium is much more 
efficient than luiigsien 

The new metal has been produced by Dr 
H C Kentschler and Dr. J W Marden 
It lias a purity greater than commercial 
aluminum It has the second highest alomu 
weight of any of the known elements and 
a hardness about the same as that of soft 
iron, but is neatly .“iO percent heavier It 
has a melting point higher than platinum, 
is easily machined and can be worked cold 
It can be made in any thape. 

The preparation of thorium in powdered 
form was first attempted in J82V, and since 
that time dozens of experiments have been 
recorded, none of wluch succeeded in pro 






RADIO FOR EVERYBODY 

By A. C. LESCARBOURA 

Whether you are a professional or a novice you will find in this 
book the answer to any question which will arise in the operation 
of your radio Not only is it authoritative but it describes in 
laniluage anybody can understand the functioninfl and mechanical 
details of radio science 

Price $I.6S poetpaid 

SCIENTIFIC AMERICAN PUBUSHING CO. 

WOOLWORTH BUn-DING NEW YORK 
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•Sbrda iMnn«n»nt prot«ct(on, im- 
pT«r«i pUnt appMfcncM, la a parpat- 
gtirntd afilnat prowlara. ThaVa 
^ naaon ao many laadiny Induatrial 
I^Uinta hava aractad 



OrannED—ENOUIWG—ATTIIACTIVE 
—It inatUla prlda amonx workman. 
Wa oflar you a wida choice In daaipia 
and a product racofnUad as ‘'atand- 
ard." Sand for catalog. 

C h a inl ink Factory Paaoa 

wHh fabric flnciWcif afar acacfru coC a* 
leaf lived •• ear heavy fane* iramewark 
Let ua quale on your requiretnenie 


TM SnWAIT ItON WOUU COMTAItT 



A Pocket 
66) Slide fiuk 


H ow would you ae to 
•bde rule 66' long? H< 

' atmuivalem m pocket (om. 

The OlM King PaUnt CalcuUlot 
Ku open epiral Koiee 66' long, 
milked on two metal tubat; ud yei j 
when cloeed, it only lae i n iier 

1650 dmaoiu ire nuukad on ew 
of the ccilet—^roughly five lim 
ihe number on a 10* tb^ lule—ii 
mulm iocarate to more than b aig- 
nificaot figuraa are eaaly read w& 
abaoiute certainty. 

Tha lartruomt e pnetleaRy l edwt nm - 
Me. awl iba MaW. bane la ii— eH oa u 

if a Ma^ tlaw eam than n a ufaiUi 

aoew abar yM have uwd U you wo ^ ■ 
bo whbout h for lo lu^ ua oni 



iPdea $6 b 

*‘'^h5XV AU Co., 5I» OSre airwa. St 



TCH«C odUek Ipaiidt the htuadcatten cventy 
BcroM ^ dial acalo, 

Tho converter U In the form of a dial, 
generally about four inche« in diameter, and 
it can be mounted either by drilling the 
panel or by gluing it to the panel with four 
fibre dlaki which are provided. The only 
change neceaaary ia to remove the old dial 
and replace it with one of the new type, 
which haa the added advantage of uaing tho 
full 360 degreri of the dial, giving double 
aeparatlon between ataiiona and preventing 
crowding, eapecially on wavelengths below 
300 meters. 


1 New AmpUfiere Give More 
Volume 

t Sevebal letters have been received regard- 
I ing the use of the new UX-120 amplifying 
I tube, and there seems to be some question 
as to the seta in which this new tube can 
! be employed. 

I The UX120 la a dry battery amplifier 
tube, suitable for use only in the last stage 
I of an audio-amplifier circuit It can be 
j used in any set equipped with an audio- 
! amplifier unit, and this includes the super- 
I heterodyne and neutrodyne receivers. The 
' purpose of the tube is to greatly increase 
the volume and improve the quality of re- 
I production from dry battery operated sets 
I A special socket adapter, known os the 
I UK-356 is required. The plate potential 
sliould be 135 volts. A “C” battery of 22‘A 
volts is needed. The proper battery connec¬ 
tions are marked on the adapter 
The UX-112 IS designed for use in the 
j last audio stage of storage battery sets ll 
operates from a six-voh filamenl source 
I The plate potential should be 135 volts, with 
’ a negative grid bias of nine volts 


Canadians War Against Regenera¬ 
tive Howls 

Thf radio division of the Canadian De¬ 
partment of Marine and Fisherica haa issued 
a circular relative to the correct operation 
of a regenerative set so that it will not pro¬ 
duce bowls and squeals in neighbora’ re¬ 
ceivers. It IS estimated that 50 percent of 
the "preventable interference” is caused by 
incorrect operation of regenerative circuits 
The Canadian autbotilies are striving to 
clear the air of regenerative whisilea 
I The principle of regeneration, as used in 
radio seta, is that « part of the output of 
tlte detector vacuum tube feeds back into 
lU own input and thus greatly increases the 
volume of the signal 

The Hertuan waves, imercepted by the 
antenna, travel down the load-in through the 
prinury coil of the tuner and so to the 
earth down the ground wire The weak 
electric Current resulting from this in 
fluences the dolcclor lube in such a way 
as to start it fumtioniiig The resulting 
output from the plate circuit of this tube 
IS fed back in such a manner as to create 
a ‘‘field” or influence in the part of the 
circuit connected to the input, or grid cir¬ 
cuit. This ‘‘field” induces in the gnd cir¬ 
cuit a current of elerlririiy of the same 
frequency as that of the received Herman 
waves. The energy, therefore, which comes 
down the antenna lead in is automatically 
strengthened by an impulse from the output 
of the detector. 

Unless properly controlled this action will 
continue until the saturation point is 
reached, when the lube ia said to be in a 
stale of oscillation. When a receiving cir¬ 
cuit is in oscillation it causes bowling in 
tlte set and in neighboring sets, because it 
acts as a miniature transmitter ’Therefore, 
regeneration should never be allowed to pro¬ 
ceed to the climax, oa it then becomes a 
public menace. 

Furthermore, when a receiver is in the 
state of oscillation, it causes whistles tn all 
types of receiving sets which are tuqed to 
the same station; it distorts the quality of 
the music or voice; it uses more “B" battmy 
and therefore, reduces the life of the “B" 
battery t if tends to reduce the life of the 
deieotor tube. 


It ia easy to tell if a set is disturbing the 
neighbors Leave the regeneration control 
In a fixed position, slowly rotate the tuning 
dial and note the change in the sound of 
tho whistle If the whistle rises and lowers 
in pitch sympathetically with the movement 
of the tuning dial it is an indication that 
the set is oscillating 


Panda Decorated in a Novel Way 
Veki Chrome is a new process for decoral 
ing radio set panels In the past it lias 
been the practice to put the markings on 
the panel with an engraving machine It 
required skilled workmen and the machines 
were cosily Furthermore, satisfactory work 
could not be done at night. The Yen 
Chrome method puts the decoration on 
rapidly in large quantities, as is the ease 
with lithographing or printing It costs 
less than engraving and the volume of pro 
duction Is increased. The amount of dec- 
orauon put on the panel makes no difference 
in coat, hut with the engraving method each 
additional line and character adds to the 
cost. Tho most elaborate painting or design 
covering every inch of ihe panel can be put 
on with no greater cost than the simple 
characters and tuning directions that are 
usually engraved on panels With engravin| 
the decoration Is confined to wbte lines but 
with V.en Chrome, gold, silver or any other 
color can be used Another source of 
economy where Veri Chrome panels are used 
IS the fact that the tuning scales can be 
marked directly on the panel instead of on 
dials. This allows a knob and pointer lo 
do the work of the more costly disL 


Radio Seta on Farms 

A QUE»TiONNAiBF circuUled by the De¬ 
partment of Agriculture disclosed that only 
eight and one half percent of the farms tn 
the United Slates are equipped with radio 
receivers In 1924 it was calculated that 
364.800 farms owned radio sets and in 1925 
the figure grew to 553.003 It was estimated 
that 26,134 farmers in New York Stale hod 
radio sets in 1924 and in the fall of 1925 
the estimate was 38,750. 


Automatic Device Puts Battery 
on Charge 

A NEW device, known as a “Regosiat." 
when interposed between the "A” battery 
and the battery charger, automaticallv con 
nects and disconnects the charging sysicm 
tlicreby keeiifng the battery in a chargi-d 
condition at all times. When the voltage 
of tho battery drops below the point where 
further discharge is inefficient and delri- 
roonlal to the plates, an armature drops, 
closing a circuit which places the battery on 


Ships Asked to Stop Code 
Interference 

The Department of Commerce has sig 
nHied lU willingness to enter into reiipnual 
relationship with the Brilish and ( anadian 
authorities In prohibit vessels of the coun 
lues named from using wavciciiglhs of 300 
to 450 meters when within 250 miles of the 
United Slalei, Canada or the liritisli Isles 
Instruct ions have been sent by the Depart 
ment of Commerce to radio supervisors, ask 
Ing that all operators of United Stales ships 
he advisnl to discontinue the use of the 
wavelengths named when within the apccifird 
distance of the coasts. 


Lai^est Carillon on the Air 

The largest carillon of fifty three hells, 
the gift of John D Rockefeller, Ir, lo the 
Park Avenue Baptist Churih, New Ifork, 
are broadcsisl by WJZ Forty five of the 
bells actually hang in the tower, but the 
eight largest bells are lower down where 
there is a firm foundation The combined 
weight of the bells is over 50 tons It is 
stipulated that each broadcast will conclude 
with either “America” or the “Star Spangled 
Banner ” 



It is a sigiiificaiit fact that 
organizations that de¬ 
pend upon cutting took 
most, invariably turn to 
Simonds — first, for saw 
engineering service and 
for general saw informa¬ 
tion and, finally, for the 
saws themselves. All 
Simonds saws are made 
from steel produced in 
Simonds plants from an 
exclusive formula. Bring 
Y O UR saw problems 
to Cutting Tool Head¬ 
quarters. 
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The Book Department 

Owing to the nuniorou* requesle we ere retriving for books on \STRONOMY, (hr 
following are suggetteil as taking the subjecl from the standpoint of an amateur, or 
those without technical equipment, to the more ailvenrrd stages of the subject 


Science and Money 

Rayon 

By Henry C. Trundle 


CurlosiUm of the Sky by 5»ervi«s .13.15 

In the sky the layman has seen curious bodies, ronatellationa. stars, comets, 
meteors, lights and has often asked himself what It is all about This book tells 
him, and puls him on the road to a more intimate knowledge of tliai fascinating 
science. Astronomy 

B«glnnrr’a Staur-book by McKready.5.1.5 

Those who are without technical equipment will appreciate the Author's effort 
to assist thorn in claiming through the unaided ryes, nr through simplr optical 
instruments, thrir heritage in the things of the sky 

UTiy the Weather by Brooks.2,15 

A popularly written treatise on that most interesting and talked of subject, the 
weather. The Author attempts to illustrate the many phases of weather seiem e 
and to emphasize their fundamental laws. 


Censiral Astronomy by Junes...6,20 

MalhematRs have been almost rnlirrlv excluded in order that the volume mav 
appeal to the amateur, no less than the student Considerable trouble has been 
taken to proeure a reprMentative aeries of astronomical photographs. 


Cmieral Astronomy by Young.415 

Designed as a text book of astronomy suited to the general course in our colleges 
and arhools of science, and meant to supply that amount of information upon 
the subject which may fairlv be expected of every "Ltherally eduialed" peraon 


Modem Aslrophysfca by Dingle. .865 

A liook which has long been needed. Thoroughly covers the newer developments 
of astronomy based on the great advances of the 20ih century. As non-technical 
as it is possible to mike this somewhat advanceil subject, and especially valuable 
to those who regularly follow Professor Russell’s monthly articles in the Scien 
tihe American 


John A. Brashear (an autobiography) by Scaife...4.15 

The autobiography of “Uncle John” Brasliear, as he was known to thousands, is 
a^ve all, romantic The boy with a love for the stars, who surmounted every 
obstacle until he became a leader in the making of astronomical lenses and 
instruments of precision, here tells the story of his heroic struggles A htimg 
climax to the student of astronomy ,Sec review in December Scientific 
American 


4U pric»4 poMtpalH 


Useful Aspects of Geology 

By S. J. Shand 

Prof of Gooloire. 


For the man who has never picked up 
anv systematic knowledge along this line, 
here is an account of the various ways in 
which knowledge of geolon can he turned 
to use and a^ere to obtain the aame. 
Published by D Van Nostrand Co. $2 65 
postpaid 


A Text-book of Physics 

By L. B. Spinney 

Prof of Physics. low. Unlv 
A complete reference especially strong 
on Electricity and Magnetism along the 
lines of recent development The Third 
Edition Published by The MacmiUan Co 
$3 95 postpaid 


Niagara in Politics 

By J. Mavor 

I’rof Kmerltus of Politir.l Eoonni 


a refutation of 
ownership in 
e Ontario Hydro Electric 
f ommission lias produied beneficial 
i’liblished by E P Dullon & Co 


ance of tfie C 


Technology of Wood Distillation 

By M. KUr-A. Rule 

The increased inleresi in fuel substitutes 
makes this authoritative and complete work 
most timely It is prerise and determina¬ 
tive, yet readily understood Published by 
D Van Nostrand Co. 16 70 postpaid. 


Animals of Land and Sea 
Bv Austin Clark 
Hmithsonmn Instituts 

Reveals the relationship between human 
life and the animals which are neceshary 
thereto or are the enemies thereof The 
author’s distinction as a research invcsli 
gator lends authority, while his style gives 
fascination to the subject Published by 
0. Van Nostrand Co. $3 20 poatpaid 

Clockraaking 
By C. F. C. Cordon 
The author covers ground which either 
has not hern trodden before or expands 
details whi( h experience indicates should 
he amplified It presupposes ai quaintaiu r 
with Bntlen's books on fundamentals 
Hiihlishcd by N W Henlcv Pub Co 15.20 
postpaid 

Modern Buaineas English 

By A. C. Babenrotfa 

Asst Prof of Enallsh. Columbln 
A practical manual of advanced mctjiodn 
of using worils to develop business The 
experience and results from the most pro- 
grrssivc business houses Published by 
Prentice Hall, Inc 1420 postpaid. 

Science as Revelation 

Bv Jf. M. Wataon 

To counteract the cry that arienco leads 
away from religion, the author long under 
religious instruction, depicts how the truths 
of nature cotisliliite a dependable revela¬ 
tion by which he has acquired “a newer, 
higher and holier view of religious belief" 
Published by The Macmillan Co 82 40 
postpaid. 


Aff the above booke are obtainable from the 5cten/^l 
Americem Booh Department, 233 Broadway, AT. Y. C.J 


T hrough rayon (the ofhcial name for 
artificial silk) common folks again en- 
j’oy the splendor of kings. The very royal 
purples themoelvcs are made abundant and 
cheap and the demand is such that a myriad 
of manufacturing concerns have sprung up, 
both here and abroad. 

Rayon was invented about forty years ago 
by a Frenchman, the Count dc Cbardonnet. 
who discovered that the nitrocellulose ob¬ 
tained by treating cotton iinlers with nitric 
acid could be made into a lustrous fibre by 
pressing it through small dies into a 
coagulating solution Other processes have 
since been discovered—the so-called Viscose 
process now being used, while the new Ace¬ 
tate process is gaining In importance 

Since about 80 percent of the total rayon 
produced is manufactured by the Viscose 
process, it will be of interest to have present 
information regarding it 

Sheets of spruce wood pulp are first 
steeped in caustic soda of 15 to 18 percent, 
then pressed, crumbled, and exposed to air 
for a day or two The resultant alkali 
cellulose IS treated with carbon bisulphide, 
and forms cellulose xanthale, which is dis¬ 
solved in alkali, allowed to “ripen,” filtered, 
and sent through the jets into the coagulat¬ 
ing liquor. 

While artificial silk may seem to be a 
very new product its first commercial de¬ 
velopment was attempted m 1894, although 
manufacture was not successful until 1910, 
nor important until 1912 Its greatest prog¬ 
ress has been in most recent years, due in 
part to enlarged markets, such as are en¬ 
joyed by motors, radKis, and so on. 


as new creations are desired in style 
changes 

(Companies engaged m the manufacture of 
ravon have not been wont to give out state¬ 
ments as to production costs, profits, and 
similar stalistical data. The largest pro¬ 
ducers are concerns such as du Pont, w^h 
have developed rayon as a sort of a aitfs 
line, merging any profits with those front 
other corporate activities. A reading of a 
balance sheet or earnings statement, there¬ 
fore. discloses nothing to the peraon inter¬ 
ested solely in the rayon branch. Either this 
utuaiion is present, or we have ibe foreign 
Concerns, which have adopted a policy of 
strict secrecy regarding derivation of income. 
The officials of the American aubaidiaries of 
these, however, are more liberal and are at 
least issuing part statements As additional 
capital is needed for plant construction and 
other extensions, more complete financial 
statementf will be available to the public. 

Future Expanolou Hinted 

Offerings of stock in rayon companies have 
recently come upon the market in number. 
In some oases it is just die distrlbuuon in 
the United States of shares in European 
coropaniea, well eatabliahed and forsierly 
known ai successful money makers TWa 
populariiaiion in our country of these foreign 
industrial shores may be by way of preparing 
for further financing to meet future ex¬ 
pansion requirementa. Such sale of stock 
also has the tending to make the product 
rayon better known, since It will thus be 
the study of investors, merchanljuen and 
oiheni, as well as of the actual buyers and 


Rayon Contributes to Textile Industry 

Rayon does not have the same chemical 
analysis aa silk, nor Is it claimed to be an 
imitation silk. The entrance of ibis new 
fibre into the textile field lias been of great 
aid in the revival of the textile industry. 
Styles have changed from heavy, plain cot¬ 
tons and woolens to the lighter colored 
fabrics Alone and in combination rayon 
has met these ehanges, and even led in a 
further exploitation of its uses. It is said 
that there is no branch of the toxtiin in- 
duairy, tlie future of which appears more 
promising than the artificial silk trade. 
America now leads in the production of 
rayon and it will undoubtedly be to the 
artificial silk world what Japan is to the 
natural silk market. 

At first rayon was used principally for 
knitted outerwear, underwear and stock¬ 
ings. Now rayon—cotton mixtures, drap¬ 
eries and upholsteries have opened up ex¬ 
tensive markets. Further uses are in elec¬ 
trical insulation, tire fabrics, and as a sub¬ 
stitute for rubberized silk. It has been 
found adaptable to the many uses of silk 
at less than one third the cost 

Is this substitution of rayon for silk caus¬ 
ing a fall-off in production of natural worm 
silk? Quite the contrary is the case as the 
following comparative tables will show. ^ 
Figures arc in pounds: 


Rayon Raw Sdk 
Con\umptwn Consumption 
192.5 .... 58.0001)00 *33,174.000 

1924.. . 40..S62.000 S1J81D00 

1923. ... 39.287.000 49,6061)00 

1922 .... 26,494,000 50,711,000 

1921 . .. 18.667DOO 45J551)00 

1920.. .. 9.847,000 W.OSSDOO 

1919. ... 9,149,000 44,817D0O 

1913.. .. ^mm 27,979,000 

*For 7 months ended July H. 


The increased rayon production la indeed 
noloble, especially in view of the Urge raw 
ailk production. Becaute it so exoeHently 
oombiiMie with other ftbrioa to make modii^ 
materials, the demand for it is stTengtheiied 


Other comjjaniea which are offering stock 
(and of which we may expect a super¬ 
abundance) are comparative newcomers in 
the field, and their financial statements will 
for the moat part be estimates of expected 
prnfiu rather than the publishing of actual 
resulu Capitalista. large and small, will 
seek to form companies, with successful 
manufacturers in other lines as the heads, to 
go after the large profits that are apparently 
to be had 

New stocks that have been placed on the 
market and traded in have gyrated grandly 
in price Original offerings have been at 
about 120 to 125, and have later been run 
up to 850 to 870, with subsequent reactions 
of 20 to 25 points. If we can believe that 
the underwriting bankers priced these stocks 
correcily at the time of issue, it is hard 
to understand that bunineas has increased so 
much in the intervening period of only a 
few months to justify luch a rapid and high 
appreciation In market price. It may de¬ 
velop that such is the case, although it now 
appears that the future has been considerably 
discounted, writh just a touch of market aentl- 
mem and speculative ambition thrown In. 

Purchasers of rayon company stocks will 
safeguard their interests in a largo measure 
if they are careful in the selection of the 
bankers through which they may deal. 

Despite increased production facilities, 
manufacturers of rayon have had thdr wt^ 
put contracted for months in advance. This 
fact is most encouraging and porteirds weH. 
For the year 1926 the AtaerJean produaticsi 
is estimated to approximate 75«OOOtOQO 
pounds, 80 percent of wWoh is expected to 
be manufactured by two leaders in the field. 
The prevailing opinion is that while supply 
may more nearly approximate demand than 
this year there is little danger ef over-pto- 
ductkin with a subsequent aooumuiation of 
stocks to be carried over into 1927. 

One imporunt factor which will aasute a 
rapid expansion Is the rayon Indwtry il« 
that prices have bean stohle. Maaufaiatpntp 
have held to this poUey rigonrosly and ft 
has oomribBted miieb to tits y o f aw 4w4| l jfs 
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meat uu) tttUUwtkia of ttio tadmur. Raw 
silk priow facvo cbantod oontimioutlr diulnc 
tbe you aod luen have found it neceeaary 
to watch tbe original marketa cloiely. Trade 
reporta have conatantly given out wamingi 
of further price advanoea, of lessened supply, 
and have urged that commitments be 
^hedged.'’ This situation is annoying to 
manofacturers, and they welcome a stabil¬ 
ised price for rayon. The effect on the 
rayon trade ia obvious, especially since pro¬ 
duction is limited only by plant capacity. 

Not all companies with the word “rayon” 
in their corporate names are or will be 
manufaciurers of the fibre. Some of these 
lisrit their business to the manufacture of 
fabrics using rayon in its structure Dis- 
oerning investors may prefer to associate 
themselves with this type of manufacturer 
rather than with the maker of rayon itself, 
in the belief that over a period of years 
there may be greater aubilization. 

Investors want to have the opportunity to 
share in the profits from this new industry. 


They will have this privilege. The question 
for them to decide ia into which companies 
they care to buy a partnership It is inter¬ 
esting to note that In the past earnings were 
published at the time of security offering, 
but afterward the shareholder could guess 
his own figures and the stocks drifted along 
for themselves. One such stock declined to 
a very low figure sliortly after the offering, 
despite the published earnings of $30 per 
share A recent quotation was above |2tX)— 
indicative of a better appreciation of the 
industry and of the ability of this particular 
company. Since there is now a better 
understanding of the industry, such an oc¬ 
currence may not again happen. 

With proper selection, tbe public should 
make money along with tbe rayon com¬ 
panies. Sound economic factors are present. 
Demsnd is growing with widening markets 
Stable prices and controlled anppiy. in con¬ 
trast to the fluctuating prices and undeter¬ 
minable supply of natural silk are all in 
favor of rayon 



The Heavens in January 

By Professor Henry Norris Russell, Ph.D. 



At 9% o'clocli .Ian iifl 

NIGHT SKYi DECEMBER AND JANUARY 


The Heavens 

T he winter oonstellalioiis are now at 
their finest. Orion is due south, with 
Aldebaran above, oh the right, and Sirius 
below on the left, Fsr down on the horison, 
dwellers in latitudes south of thirty-five 
degrees may catch a glimpse of Cinopus— 
the second in brightness of ail the stars—a 
little to the right of Sirius. Gemini and 
Auriga ate almost overhejff and Canis Minor 
high in the southeast. Loo ia the principal 
oonatellatlon in the east, and Ursa Major 
in the northeast. Draco and Ursa Minor 
are in the north, Persens, Andromeda, and 
Ca»aiopeia in the northwest, and Cetus ana 
Eridanus in the aonthwest. 


Tbe PktMU 

Mercury la a morning star this month but 
la far south and poorly placed. He rises 
about 5:45 a.m, on the first, and may be 
visiMe In the early part of the month. 

Venua ia an evening atar; and at her 
brij^Mat, tnccelUng Sirius thirteen-fold In 
She seta at 8:00 f.m. on the Am, and 
la yety eonapicuous. Later In the month 
^ dtetW iH Mpidty between us and the 
IM, abd by Ita «ImI «ha H le« in Ua caya. 


Telescopically, and even with a good fiilii 
glass she may be seoii as a fine crescent 

Mars IS a morning star in Ophliicbus, and 
rises about 4-00 am. in the middle of thi 
month, 

Jupiter 18 at first an evening star, although 
too near the sun to bo seen On the twenty 
fifth he IB in conjunction with the sun, and 
becomes a moming star 

Saturn is a morning star in Libra and 
rises about 3 00 a M. Uranus is In Pisces 
and observable in the evening; Neptune is 
in Leo and is visible slmost all night. 

The moon is In her last quarter at 2:00 
A.M. on the seventh, new at 2-00 A.M. on 
the fourteenth, during the eclipse, in her 
first quarter at 6*00 f.m. on the twentieth, 
and full at SKH) pm. on the twenty-eighth 
She is nearest the sun on tbe fourteenth 
and remotest on the second and twenty- 
ninth 

During the month she passes near Neptune 
on the second, Saturn on tbe ninth. Mars 
on the eleventh. Mercury on the twelfth, 
Jupiter on the fourteenth, Venus on tbe 
tlgleentlv and Uranus on the aweateenUi. 
None of the obtervahle eonjaacriena are 


Firry years ago Dr. Alexander 
Graham Bell was busy utod a 
new invention—the telepnone. 
The first sentence had not been 
heard; the patent had not been 
filed; the oemonstration of the 
telephone at the Centennial Ex¬ 
position had not been made. All 
these noteworthy events were to 
occur later in the year 1876 . But 
already, at the beginning of the 
jrear, the basic principle of the 
new art had been discovered and 
Bell’s experiments were approach¬ 
ing a successful issue. 

The inventor of the telephone 
lived to see the telephone in daily 
use by millions all over the world 
and to see thousands of develop¬ 
ments from his original discovery. 


If he had lived to this semi- 
centennial year, he would have 
seen over i6,ocx>,ooo telrahones 
linked by 40 /x»,ooo miles of 
wire spanning the American con¬ 
tinent and oringing the whole 
nation within intimate talking 
distance. He would have seen in 
the Bell System, which bears his 
name, perhaps the largest indus¬ 
trial organization in the world 
with nearly >3/X30,ooo/xx> worth 
of public-serving property, owned 
chiefly bv an army of customers 
and employees. 

He would have seen developed 
from the product of his brain a 
new art, binding together the 
thoughts and actions of a nation 
for the welfare of all the people. 


American Telephone and Telegraph Company 
AND Associated Companies 


BELL 



SYSTEM 


1 1864 

Simply Selling Service 

^kLL your faecuntics should bt- care¬ 
fully examuicd at regular intervals and 
changes made where advisable 

We have no hecunties for sale and are, 
therefore, in a position to give diainter- 
ogted advice 

As custodian of securities we give this 
important service. 

Our Officers will be glad to explain 

1 details to you 

1926 




vVIt, rr..,/,r sA,,„ ,r J^jjl.rr.r 

1 CENTRALUNIONMIST COMPANY 

I ofNevYork 

M PLAZA OPFICX SO BROADWAY A*"" ST. O F F 1C E 

[11 FlfthAw ASothSt. NEW YORK MiilaonAre A4inilSt 

liJ Qafttal, Sarplut and IJndividid ‘Prtjiis 38 Tit/lari 

II Fidisai. Rnis-i SrrrsM 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


ProccM Engraving 

W HAT constiliilra cnuraung unci wliat 
does nol n dierusscil ul Irnfitli by the 
Federal rratio OimmishidiJ in its ileiisKin, 
finding th(> I’roces* Knpruvinn (nmpany 
giully of so niimaming jIh [irodui i as t« 
Conatllulc an unfair nirthod ol conipcliliun. 

"In producing engraved prodiiciR for com 
mernal purpoiea, characters or drawings arc 
engraved upon copper or atid plales or Hies 
111 intaglio, the depression filled with ink, 
surplus Ink. removed from the surface of the 
plate, and ifie sheet taking ihc impreasion 
brought into contift wilh ihc plate under 
pressure iu special picssca in a jirocesg 
known as 'plale prinling,'" says the Com- 
misaion “Thus has been prodiieed tlie work 
known oommertiallv as mgraving. using the 
term wnhout qualihealion ” 

The respondent produces an imilulion en¬ 
graving which has hoionic popular in recent 
years which it calls process engraving This 
is the result of the use of a (.htmical in 
powdered form which is applied to type 
printing white ihe ink is still wet, this 
chemical adheres to the wet ink and In 
passing through u baking process the lieat 
cauRBS it to fuse and present a raised letter 
effect so as to resemble in appearance the 
impreuion made from engraved idates. 

Sueh yiroducts, the Cominiasion hnds, “do 
not resist temiieralure rhanges or handling 
so well as matter printed from engraved 
plules, nor so well as plain flat priming, but 
Its simulation of true engraving in efiecis ^ 
produced, makes it more atlracuvo to cus¬ 
tomers than plain, flat printing, and U has 
the advantage of bring jess e-rpensive than 
true engraving'' 

Henry Ford on Pat«n(g 

H enry ford recently had this to say 
about patents 

"PaleillB are silly things when lliey arc 
used to hinder any industry No man has 
a right to perfect a patent for profit onh 
That prnriuccs parasites, men who arc will 
iilg to lie back on their oais and dn nothing 
If any reward is due a man whose brain 
has produced something new and good, he 
should get It through profits from the manu¬ 
facture and sale of the thing 

"We take patents on our owij develop¬ 
ments and discoveries only to prevent others 
from freezing us out when they may have a 
chance to make the same diacovcries We 
use palriils to prevent a shut-out game We 
believe in the gospel of use ” 

\Ir Ford loines pretty eiosc to agreeing 
willi the ('onsiilution which gives f.ongress 

and o/ <Ae useful arts by securing for llmiled 
limes to invenlors exclusive riglil to thrii 
resneclivo writings and discovenes " 

Wbfti Do Inventors Invent? 

T he autumn tide of inventions is imw 
al tlie flood Next monlh il wdl begin 
to recede, uiilil, in Deeemher, a rt hi lies the 
lowest ebb ot Ihe year Then it will swell 
agntn until Man li. vvhen a will attain as 
high mark Thc-n il will ehh again as sum 

Every year as regular us iht ocean tides, 
the tide of inveiitions ehhs and flows In 
tin early sluing the greulesl number of in 
vinlors seek paleiil altornevs and in the 
snmmei moialis the least Many cxplana 
lions have been offered as to just why this 
18 BO I’erhaps the real explanation is souK*- 
lliing like this 

In the winter montli* the farmer, wtth 
time hanging heavy on lus hands, has tmen 
tinkering away with an idea he has for doing 
something in a belter way. and the man in 
the shop, as the wheels speed up, aces more 
clearly the need of acme now dervice or 


t 






Jean A. LeRoy's Invention of the motion plotnie b said to have made the devab 
opment of the huge Rim industry possible. He might have been rich today) 
but he did not take out a patamt 


Patents Recently Issued 

Ciasfifiod Advertklng 

Advcrttsemcnia m thix aecUnn li»t«d under proper ehuei/icatione, rate tSe 
r word each inntrtion; mtntmwn number of word* per itieertion li, Tnewtimwm 
PaymentH mutt accompany each tnaertion. 


Electrical Devicea 

ItAUio Hr.iTioN iNPKATdtt—MTiieli enu 
lie reiiilily u|>plied to niiy piinel-lionrd ntid 
(oniiectod to till' ahuft of u tiiniiiig eleinont 
I’lilent t5.'57IS E l! Hulleiigei, H05 
Ueiilev Illdg, Atlanta, (!a 
Colx Di-TlcroK—In tho form of n tsiin- 
systftin, operiiblc only 


eeipt <1 
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II in c 


m-etion with tin standard outlet, wlilch 
be I'lisily iiiatiilUd, and him iirely nltueiied 
without wihhI screws i’ateiil 
F F Woolly, (kl t’entrul Ave. Muuiisqiiun, 
N J 

]!t aoi.vu Alauxi —I’liijl muy bo ussoct- 
nteii witli any teleplioiie sit witliiml utturli- 
ing iiiiv pulls of Hie nliirm to the teleplione 
set i'liieiit i.-r.TiiTd A i> Siiidt, :>-ttj w. 
HlHUi Si , New Vrfrk. N A’ 

CoMuiNni Tri-KoKvpii Iln at and Tsaay- 
I’liON’E —lliiviiig a leli‘)ihfme and telegraph 
key eoinhiiieii tlierein, so tliiil either may bo 
emploved in frauimiittlng over u aingle wire. 
I-utei,t ir>.-7J17 M U Garner, 12:i W. 
(list Ht. New I'ork, N Y 

EiJ-;t TRiovi, ])iHi-iAv AppLiANriv—Which 
niav be useil to nttriii t ulteiitloii to,any par- 
Ueiilar exblhilliin oi displny in fi Rtoro win¬ 
dow I’litent J.'>r)74;i0 L U. Crow, 672 
E Locust Sti, Vineeiiiies, lull 
Line Tkhiino APrARAiUH—Equally well 
iuliililid for testing metullie or gtotiiidoil cir¬ 
cuits, Is eomimet, < oiivenient to carry and 
safe and reliable iii openitlon. Patent 1B58,- 
211 CD MHlHumH, Silver Lake. Kan. 

riuwKnn or Makiwi Day BA'niciiiica.— 
When-by a paste muy bo mado without the 
usual cooking aiiparatna, and tho cxpendl- 
tiiro of liuat Patent 15SM13 B, H, Teltol- 
baum, c/o Bright Ktar Battery Co., TVr- 
ndual Bldg, Uubokon, NL 3. ' 


process By early spring they have each 
perfected their invention and are rsady to 
seek patent protection. Then, as summer 
draws on and the mechanic looks forward 
to playing outdoors and the farmer to 
working from dawn to dusk, there ia lets 
time for invcntlciia. Some use the vacation 
season to work out new Ideas; the rise In 
the number of applications in the fall shows 
thaL 

But how about the drop In Deooinber, all 
by Itself, you ask. Why, that's the month 
Christmas comes in and every inventor must 
use all hiB resources—mental resources, of 
course—to help Santa Claus. 

Patents on the Tax Return 

A lthough it « intangible, a patent is 
-just as real a business ssaet aa a factory 
building Each year the value of this asset 
may depreciate, hcrause the date of expira¬ 
tion when it will be worth nothing at all, ia 
drawing nearer. Can you, then, deduct such 
loH from your oumpany's tax return? 

Why not? Tim United States Board of 
Tax Appeab leooatly In the case of the 
appeal of the Union Metal Manufacturing 
Company aayst 

"Section 214 (A) (8) of the Revenue Act 
of 1918 provides for the daduction of a 
reasonable allowance for exhaoaUon. etc., of 
property used In the trade at baalMHa. We 
know of no ground for kokUag that this 
means all property except patents. We not 
only have no right, but in this caao we can 
find no sensible reason to write aiich an 
exception into the sttnne." 


EnfOTBOcxNTwn’OAr- Skpabatok.—W liloh 
involves the separutlon of sutpeualons or 
ctnulHioiis by Rimultanoously employing the 
action of an electric held and centrifugal 
force. I'titent 1558388. A. Marx, 102 
Uoulevnrd Voltaire, Paris, France. 


Of General Intereat 

llKKHtuutA'ioit — ,So conatruoted that a 
large nutiihi-r of articles may be cooled, and 
selectively removed withuut disturbing any 
of the other articles Patent 1551879. 
R. O. Iloffinnii, Box 0K2, Poiimicoln, I'la. 

ClUAUEi rt IIoiuKK—Ilaviug n stem which 
ia movable to effect the ejection of tlie 
cigarette Ktiiinp or grip the cigarette In nor¬ 
mal position. Pntnnt 1651978 B. L. 
Bnxiks, Beasley Bldg, Lyiichtnirg, Vs. 

FiaM-StarKNlNd Device—A dapted to be 
pnaitiuiitid between the Hide walls In an irri¬ 
gation, or like condiut Patent 1561907. 
J. Namphi, Beiehlu, Moiit. 

FBCIT, VBtlECABI.E. FlSlt ANU MkAT DE- 
HTDBATINO Awahatuk —For dehydrating 
by artificial tu-iit. the materials being dls 
tnbuteii on vviro me«b Ixitlom trnya, In- 
creusliig In air-o us the seetiona ascend. Pate 
ent 1562210. M E Bussler, 521 8l. Philip 
St., New Orleans, Ln. 

CoIi.AU ItrTTON—So formed as to per¬ 
mit tho iippliention or removal of tho collar, 
without diHtnrting or tearing the button hole. 
Patent 154897-i A. O Benoon, 1041 M'. 
OBth Sr., Lob Angeles, (3aL 

MOVABtB Fi)»M VOH CONoaXTB OoHnt*t70- 
TloN-—Which cun bo moved from finished 
portions of a wall and- applied to th« upper 
edge for ponring a continuation. Patent 
1550051. C. M. Alley, Ifppcr Lake, C«l. 

Paocxiis FOR Makiko Artificial MAumjc. 
Conmating of a mixture of calcined mag- 
neatte, aund, Portland cement, asboatos fiber, 
magiiMlum chloride, magnesium sulphate, 
and- calcium chloride. Patent 15600TT. H. 3. 
Klmmd and L. A. Harris, S Bsilway Ave., 
8a« SVatioUco, Oal 


TrhnmJnf the Patent Office 

R ecently the luperintcwieiu of the 
War Department held a bearing to 
consider the question of widening F and G 
Streets adjacent to the Patent Office. This 
would mean catting off the portico and 
high steps of the buHding A number of 
persons are protesting, saying that the steps 
serve as a pedestal for the monumeni-llke 
structure. Among other objectors is the 
Journal of the Patent Office Society which 
declares: 


would necessarily be a severe blow from 
an architectural sundpomt." 

Old timers may remember the criticism 
of tho south front as an architectural blun¬ 
der when the building was completed. The 
ff'ashington Stai of October 15, 1875, said’ 
“The symmetry of the south front of 
the Patent Office building it sadly 
marrod by the lately completed south 
entrance, the flight of steps being almost 
as high as the building Itself,” 

You cannot please all of the people all of 
the time. 

The Invasion of Canada 

T he Canadian Commissioner of Patents 
recently issued his annual report show¬ 
ing that in the last year 9,506 patenu were 
Issued in the Dominion. One statement in 
it is SB follows; 

“Of the total number grantod, 5380 
were applied for by residimts of tho 
United Sutes. This it 69 percent at the 
whole issue and is 4 percent more thim 
were issued to Urdtsd States InVentofs 
last rear Applicanu resident In Can¬ 
ada contribute 1302, or ovee 13 peroant 
of the total. This is a decreaae of 
nearly 4 percent. Residents ot Cteat 
Britain and Ireland and the Britisb , 
colonies and possessioM applied for 84^ 
or nearly 9 peroant of tbs isme, Dus 
is the same percentage aa lost year,** 

In etbsr words. Aamrkao IsvenMnni ifiul 
manufaeturen have • gcowtng gppnwtadoR 
of Canada as a morlcet tot AtMdefifl 
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jUr —In whldi tiM wet^t Ot n Ht 

«errw to clow a eampartmant asd 
prccant MturtJ to the entrance. Patent 
laSSSTT. J. J- Altboueen, Evantrille, Ind. 

SatWfir Dkvice ros EtaraTOBB.—Whereby 
in event of failure of the ueual uatomatic 
safet7 device a manually aotuated meane ia 
provided, Patent 1552208. D. Bird, 176 
I nderell® Ave.. Bdaewater, N J. 

Methob orTlunsjTBBiMo Coiosa.—From 
a pattern sheet using aolublc dyea to a 
fabric, by the use uf a moist cloth and hot 
iron. Patent 1552874 P. Yohna, 1046 Lei- 
ingtou Ave., Now York, N. Y. 

IjTBJGiiToa—For indicating in darkened 
theatres whether or not a jjartieular seat i« 
opcupied, the illumination being non-elec¬ 
trical. Patent 1652265. C. and J. K. 
Brochvogttl, c/o Mann, Anderemi & Munn, 
Woolworth Bldg., Broadway, New York, 

N. y. 

GaaMKiri' Hangeb.—W hich can be stoweil 
away in a trunk or suitcase and occupy a 
very small apace. Patent 1551760 J P. 
Paddington, 616 B. 72d St., Now York, N Y 

Wjnpow Shcttek and Slatb TnEneroR. 
Which may bo applied to an ordinary wood 
window frame, and is provided with novel 
means for opening and closing tho slats 
Patent 1561753. L. Lane, Box 1068, Hu- 
bana, Oubo. 

CoBVBBTIiiLE Fluv-BE Tov - Itendlly con¬ 
vertible from an ordinary doll, to simulate 
animals of various kinds. Patent 155284b. 
a H. Bosenthal, 400 E. .'id St. New York, 
N. Y. 

LAnDL-B Pi-ATroBii —Which may be re¬ 
movably connected to an ordinary iadder, to 
securely hold the ladder agnliist the corner 
or aide of a building. Patent 155327i> J. 
WTrth, 241 E 7«th St, New York, N. Y 

Bat Gvabd, —Especially adapted for use 
with cables or hawsers employed in tying 
sbipe to docks or wharves, Patent 1553254 
R. Mallu, 610 Eleysion Fields Ave, New 
Orleans, La 

SINK)!, HouiEB —Which will serve to sup¬ 
port a spool of thread, aud is also provid^l 
with a thread cutter. Patent 1653275. T E 
Washburn and Z T. UuU, Box 1041, Coal¬ 
ings, Cal. 

On, Can—H aving pumping means to 
forcibly eject a limiltHl quantity of oil at 
each oiioration. Patent 1553245 F 1. 
Jaden, Hastings, Neb 

DoOB I'BAMK CONSTBUenON TOS BulU)- 
Jltes —Whereby the connection between tho 
supporting frame and the plaster is un- 
uaually effective and simple. Patent 1553,- 
228. E. Flagg, 111 E. 40tli St, Now York, 
N. Y. 

Method anu Mca.nn fob 1’kouucino Blah 
Fabbics.—P rom tigii-blas fabrics, for the 
productioii of Individual neckties and other 
artieles. Patent 1663174 M. M, Kasauof, 
1746 50th St, Brooklyn, N. Y. 


Hardware s^ fools 


WlENCH—The adjustment of which may 
bo readily made and after ouco sot, the baud 
grip maliitalus the jaws in iiositiou. Patent 
1666523. A (J Hughes, 312 \V. 15th St, 
Now York, N, Y. 

Gbaveh Suarpenkk —Adjustable to any 
desired angle for properly supporting the tool 
for sharpening, iwhsliiiig or honing thu cut¬ 
ting end Patent 1656471. 1C M. Andrus, 
816 Third Bt, Macon, Ga. 

Bafett Hook —Embodying a simple lock¬ 
ing device, which will prevent the acchleutal 
slipping of a chain link in the logging in¬ 
dustry. Patent 1565350. J, l>elahunt 
Route 1, Bow, Wash 

Mixing Faocet. —In which hot and cold 
water may be mixed Ho provide a common 
flow at tlio desired temperature Patent 
1666M8. A. Engol, 048 I’niou Ave., Bronx, 
N. Y. 

Combination Tool-—Comprising a han¬ 
dle containing a plurality of impleraentiswith 
locking mesas to bold any one of the imple¬ 
ments, Patent 1686788. P. W Hallvarsou, 
186 Ninth Avs. W., Calgary, Alberta, Can. 


Hshtlnit Bnd Ughtia^^ _ 

AtiToKATiti Gas-O oirT*oi.i.BJ> Water 
nBAT)n.-^aTlng thermostatic means oon' 
tMdltog the flow of gas to, tho burner In 
socoi^ee with ths temperature of the 
water. Patant 165188B. H. G. JonMn,8t46 
Otana Avs„ Dettott, Mlob. 

' ©Phirtifo Ot^Without the 

MOdt tit hlild oalAoii !b the vapotlBer, at 
tlplgtatHd fhVHidtaaFhaed wrixm Ja «>tha» 


parts Of ths apparatus. Patent 1653088. 
G, S. Clyde, 188 Orange Ave, West Bnd, 
Long Branch, N. J. 

AttTOMAlTO FlKE-CoNTBOr, ANP FlrET,- 
BooROMItBB ST8TEM,~For Oil burning fur¬ 
naces, wherein the amount of air supplied 
will be aiitomatically varied according to the 
quanUty of oU used Patent 1664860 J J 
McAndrews, tjroenbndge St. and Coppgwell 
AVo., Jamaica South, L I, N. Y 

Oil BraNta.—Adapted to be applied to 
most any type of burner wbureby oil and 
superheated steam can be efficiently ns«l 
Patent 15556m. F X MaiiUmn. Ashton 
and WilUts Roads, Homesburg, Philadelphia, 
Pa. 

On. Be^NEB. —In which liquid fuel is] 
changed to a vapor, and subsequently distrib¬ 
uted over a generating hot plate. Patent 
1657054. H. E Woo.1, Syrecuse, Neb. 


Machinea and Mechanical Devices 


Jensen, Berkeley, Cul j 

K —Adapted to be used in con I 


Koo Pbocesbing —To preserve the eggs 
by submerging them for a short time in a 
bath of heateil oil, and draining off the 
surplus oU. Patent 1563185 W. H. Rons- 
sel, 152 Clay St, Sun Francisco, CaL 
Slicing Machine ---Whlcli will cut strips 
of pearl shell eommonlv known as "blanks” 
into A plurality of buttons Patent 165:$227 
A. I^oyk and I' F Oiisliu, c/o Victor P. 
Nekarsdu, 230 Fifth Ave,. New York. N. Y. 

Tubing ('atcheb —In the nature of a 
safety catch for use In lowennr tubing Into 
a well casing Patent 1.5.53105. U R. 
Smith, Slloam Springs, Ark 

Dampeb Regihatok.— Which is provided 
with a prossure cup and construction of post 
and strut receiving aud engaging the scale 
beam. Patent 10532.30. J C. C Harris, 
c/o lAick Regulator Co, Salem, Mass 
Machine roK the MANtTFACTUBr or 
STKirs OF Mvtches fob Book Matchi'm 
Made of Woou, CisoDOABD, and the I.iKf 
—Automatioallv umnufacturlng the strips 
for uniting to form a book Patent 1.5.5.),- 
1X»0. W. Huhud, e/o C Fehlert & Co, 
S W 61, Uelk-All)une.plnu 17. Berlin, 
Oorinuny 

Pump Jack —With means tor preventing 
Injur) to the meclianism or associated parts 
of oil well equipments in the event of break¬ 
age. Patent K.63486 E. R Thomas and 
P, E Lnnglltt. Box 048. Shtdler, Okin 
Casting Dfvice fob Ttpe Mktvi -i 
Whereby type inctol of any desired eroia 
section cun be cast in a contiiiuoua procees 
Patent 1551838 F U Myers, Oakland. Cul 
Sling —For use in the art of loading and 
unloading, with iiichmk fur so balancing tb 
loud that it alii alight firmlv Patent 1551. 
SH6 T. W J( - ■ ■ 

Head Gaik 

nectioii with irrigation dltehes for tlie pur- 
fKise of controlling the flow- of water Pateni 
1551883. A 0 Humphrey and H i' Me 
Carthy. Ripley. Cal. 

Wise Ten.-iion Device —Adapteil to im 
lioae a tonsion wineh may be varn-d ni the 
time the wire Is uioviiig in the direction of 
Its length Patent 1653078. A II Briiid, 
Box 217. Summerville. S O. 

Cable-Snubbing Device—To be seemed 
on the frame of a derrick for use in thick 
Ing longituiliiiul movement of u cable eii 
gaged with the device Patent 1.5.531'tH 
D. D Blttle, c/o Coinnr Garage, Mnrland, 
Okla. 

Water Pn.TtBiNo IU-ant —The water be¬ 
ing puribed by passing tbroiigh sand whnli 
from time to time is stcriUaeii by a steam 
process Patent 15.54120 L Ryan, 4240 
McPherson Ave, St Louis, Mo 

Shovel and Dredge —For light and rapid 
work, and may be tnwrporntud as a uniluiy 
structure in a tructor driven by a atationnry 
oilgine. Patent 1554131 J A. Scharf. 142 
So. Fiilloii St, Rirliinoiid, Ohio 

DBAtU' ArriiANiUr—For use with stump 
pulling mechanism, liuving means for sup¬ 
porting the slieotli and connsctwl parts in 
pniiwr position during the operation. Piil- 
snt 1653602. T. W. HuoWe, c/o Ferndiile 
Boat Works, Milos Road and Womlwurd 
Ave, Femdale, Mich. 

Changb-Makiho MAOlUHB.~Dri»sn from 
a prime mover and actuated by tho Insertion 
of the coin or coins, thug eliminating the 
oecestity of afi operator. Patent 1553970. 
F. J Dryk, 17 Bliaabeth St, Jersey City, 
N. J, 

Cabino Catoheb.—A device which may 
be Mnpioysd to autoaiatitqlUy serva as 
means (or catching a atrtog of ooaing, or 
section of ttrlng. In ease tb* e«m« dtopa! 


when being lowered into, or raised from, 
well. The Inventor has been granted two 
patents of a similar nature, 15.53004 and 
1568006 J K Livingston, 1215 .N„ Nor¬ 
folk St, Tulsa, Okla. 

Mechanism of rpRiGirr Pianos —For 
the special piiriHisc of olitnining u more ] 
feet and rapid rcpelltnm of the ham: 
stroke on the wire. Patent 16.54077 () 

Borgarello, c/o G Breuer, ('idle Maipu 671, 
Baenoa Aires, Argentina, K. A. 

Shoe-Tbbe-Makino Machine —For auti 
matlcally feeding the stock to the cutlet 
and automatically discontinuing tho actio 
upon completion of tlio cutting operalini 
Patent 1554878 O. Olson, 1((8 K. 20th St, 
Brooklyn, N Y. 

Bbick-Cleaving Machine — Esiicciullv 
adapted for cleaning off surface coIIsctioiiK 
in used paving brick, in preiiuring the suuir 
for reuse. J'afent 1554582 T I. Kru- 
pitier, Box 220, R 7, South Jacksonville. 
Fla. 

POBTAULK Coal 'Pipfle—H aving means 
for leveling and siipiiorting tlic wheeled plat¬ 
form when the tipple ie in use, or moved 
from plaeo to place I’ntent 1564885. G C. 
Singer. Oakland City, Ind, 

Show Rkmovkb.—H aving means for gatli 
ering tlie snow, and directing u hr conveyor 
mea ns, in the form of n wagon Patent 
1655777 I) Van de Oenaehte, c/o Arvon 
Co, 105 W 16th St, New York. N Y. 

Eoo Boiler.— For autnnmticidly regulat¬ 
ing the fmie of immersion of an egg 
other article of food, in liiuliiig wuler 
ent 1556401. I. W. Tufts, 2463 Caroiidelet 
St, New Orleans, La. 


Railways bmI l^eir Acceaaonea 

.'ab-Ubake Ratohet, —Giving speedy 
tion for the ooqtroUing of brakt's ou freight 
cars, especially box ears Patent 1653278. 
O 1) Willis, 638 Fourteenth St., Hunting- 
m, W. Va 

Kail Fastening Device.—W hich makes 
it praotieally impossible for a spike P 
removed from a tie, eicciit by use of a 
bur. Patent 1653176. S. B. Kull, Roslyn, 
L L, N. Y. 

Gbain-Cau L)oob. —In the nature of 
nuxiliory door to be emrdoyed beneath i 
approved main door. Patent 1554421 J 
I trake, Blue Rapids, Kan. 

Dbvioe fob Removing Snow and Ice 
FBOM Railway Tracks.— Which will cleur 
the vicinity of the trolley slot, and remove’ 
fleet the snow from the. track roils 
1555778. I). Van do Gcniichte, o/o 

Arvon & Co., 105 IV. Kith St, New York, 
N. T. 

Train Cpntbol.— Pertaining more par 
tlcularly to means for automnticallv opernt- 
lug the engineer's valve to cl tin r service or 
stop position Patent 15.5S3(K) (! P 

Horan, 12 Madison Nt.. Rntliiiid. V( 

RaIIWAT IIAGGAGK ('OUIMN Til KCT — 
Comprising a plurality of deracliable ticket 
portions, ouch having indicia indiealitig 
transtiortulioii between designated points and 
the serial number of the ticket Patent 
15587.SO W. R Betham, Deed Mm E. A 
Bethuin, Exccutriv. e/o E 1! Ilnrwooii, 502 
Green St., South Haven, Mieh 


PertaininK to Recreation 
Game Apparatus—T n tin- form of a 
folding game Imuril, with uieans for hohiiiiK 
the gome pieci s on tlie hoaid win li inoied 

Patent 1.562.344 D Reisx, 10010 South 
Blvd. (’leveland, Ohio 

Tov —Iiesigned to reprcKeiit a horse, or 
anv otlier animal, ou which the rider can 
pnipel the same to simulate a gulhip Pat¬ 
ent 1653210 ri n Croshv, 42 .So Street, 
Calais. Me 

Game Vpparatch —Played, with retin* 
sentatioiis of several typcR of hands out into 
pie<>e«, which iiuiv bo fitted in poMiioii to 
ropresent normal or groteaque tvpes of 
hands Patent 155.5747 G, A Lii.ihaj. 
Hotel Aiisoiiln, 73d 8t and Brondwiiv, New 
York. N Y 

Game—T he playing of wbleh will pro 
vide an understanding of the steps wliicli an 
Involved in the drining nf an oil well Pul 
ent 1565000. T A Carson, Jennings, i Rla 
Tot Pistol—F ormed of spring wire, and 
adapted to project fruit pits, miirbles small 
Btouee and like pellets a coiisldernble dls- 
Unce. Patent 1666«12. W R. Davis, 
Wallace, Idaho. 

Tot Ball. —Made up of hinged sections 
adapted to fly apart when certain portions 


of the hall arc Rtriick Pateut 1.557761 
W 11 Winks, 40-1 E. Randall .St Balti¬ 
more, Md 

Striki.M; Bag —For exercising piirtioHes, 
the bug III riiiltting tin m ' ' ' 




at the rr 
1! Ken 


Pertaining to Vehiclea 


tho drin r s 
taehed to tl 
outwanll) ( 




vebirles inilieiiliiig t 




nil 


hich the vehicle is fraielmg Patent 
15553(H( Hamuel R. Mott, 4.^)0 Euclid 
Ave, ('levclHiul, Ohio 

Signaling Dev hi. nut Automobileh — 
Which may he worheil from tin interior 
of « dosed cur to indicate thi direction of 
stop. Patent 1556103. (I. El¬ 

bert, 809 E, Hecond Kt.. MeOajk, Neb 
Ai>.iunTAiir.K Automobile Table —Adapt¬ 
ed to be extended across the interior and to 
ffeerively engage the sides in supporting 
reiutlon Patent 1555038. K F. 'I'hwsutl, 
1,0 Thos B. LoKoy, 604 1st Natl Bunk 
Bldg. Chickasho, Okla. 

AITAI'HMENT FOB ACCELEBATOR I'EDAI.H 
—By moans of which ilm operation of thu 
pedal is steadied, preveutmg the sudden, 
Jerk) opeiiiog and closing of the tlirotllo 
1654402 J M, Brennan, 630 W 
.'Will St.. Los Angeles, Calif 

Vehicle M'anukb— In which the vehicle 
may be passed between brushes for the pur- 
of removing dirt from the sides I'at- 
15.55764 J Peterson, 1542 103d St, 
Oaone Park, L. I , N \ 

Automouilf Parking Machine.—I n tlia 
ituro of vertically and laterally movable 
platforms, for supporting and storlug a largo 
number of core in u relatively small space 
Patent 1556602. J. E. Morton, 5 Murdock 
Aptnits., West Lafayotte, Ind 
Motor Wav —Cumprislng siXHuaUy ar¬ 
ranged tracks fur slow moving and fast 
oviiig vehielps, on n roadbetl of coinparn- 
\ely light Rtructurc Patent 1654425. 

P Eldredge, Mill Valley, Calif 
Spbi.Ng (iJi-hR—Which utilixes a pressure 
of air to separate tin leaves of springs while 
luhrieant Is forced betwei n them i'atont 
1,55041)0 F 5')ul), c/o Saunders, 1 oiiiig & 
Graiin, 114 N E 2d Ave. Miuuu, Fla 

CciMBINAnON WlIKIvI--Of the l•lllllblnpll 

cusiiinii and pneiiniatle l.vpi>, in which the 
road-engaging siirfiiee is m the form of a 
cushion tire Pateni 1.5,5645(1 ,T Mnkant, 
Box 13, Best H.iverstruw, V 

Ueflkuiou—I iieliidlng a movable shield, 
lerablo by the driver ten imidifviiig tlie 
hkdit ravs of heuilhglirs, whereby glare is 
. ->rirJ77 J U .Stoiiey, 


ta, Ln 


'I'll 


Designs 

sH.N KORA lIvMi IlM, Patent 08;) t4 
If Margolin, 1237 Broadway, New York, 
N V 

li|.sii.,'j KIR A ('hii.h'h Cgai — Paient 
081(14 Mandit .8ji>gel, c''o Franklin .Simon 
& Co, .'IKtli .Si &6tli Ave. New York, N Y 
DivSIi.n i-oa A IIRFHM—Patent 0X405 
Miiiidi’ Sligel, 001 Franklin Simon A Co, 
.'ixth St A Fifth Ave. New York, N Y 
Design kgr a Ring — Patent 0X37,8 
H. G. Kaufman, e/o Milton Weinberg, 1440 
Broadway, New York, N Y 

Design fur a Film Rfel— Patent 6X;{97, 
B. Petrowsky, c/o F'aragon Anto Parts Co., 
506 W. 58<1 St., Now York, N Y' 
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PLOW 

Through MUD or SNOW 
w^th DOUBLE Tractions 

Mud and snow—which make heavy trucking expensive and diffi¬ 
cult—have no terrors for Firestone Double Traction tires. Eighty 
powerful traction cogs grip and hold the road—moving the load 
steadily, without wheel spin, over places where ordinary tires faiL 
There’s a Firestone tire for every load, road and condition of 
service. Your Firestone service dealer knows your local con¬ 
ditions—and will reduce your operating costs and mcrcase profits 
by supplying the proper tire for the job. See him today. 

_ MOST MILES PER DOLLAR 

Tlre^one I 

AMEMCANS SHOULX) PRODUCE THEIR OWN RUBBER 
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Power is applied with Timken running load is less. Lubrication Throughout industry Timkens 
Tapered Roller Bearings in elec- becomes a petty item. Output is are used more and more exten- 
tric motors. Power is carried on increased and improved. sively. Throughout your plant 

Timken Bearings in shaft hangers Basic charges also shrink. Lighter Timkens can be used more and 
and pillow blocks. Power is at power units and lighter belts are more intensively—for economical 
work in Timken-equipped ma- possible. Depreciation is halted prime power, ft>r economical 
chinery of every sort. jjy faultlessly preserved posi- power transmission, for employ- 

Akmg the whole patiu>f production tion of Timken-mounted shafts, ing power economically in every 
you can economize with Timken gears, and pulleys. Replacement type of mechanical equipment. 
Bearings. They remove the drain is postponed by the extreme en- timkin koi 11 k bi akinc, co 

of excess friction. Starting and durance of special Timken steel. cantos. o h i o 

TIMKEN S BEARINGS 







Digging coal by wire 

T o the Northern Pacific A power line ninety miles 
Railway belongs the credit long solved the difficulties, 
for this thrifty aclnevcment in Electric shovels that require no 
coal supply. water now stnp the surface 

At Colstrip, Montana, the earth tons at a time mine 

railroad owned a 180-acre bed the coal and load it. Giant 

of coal, lying almost on the storage battery locomotives of 

surface a cheap, convenient 60 tons capacity haul the lokdcd 

source of fuel for trans-conti- trains to the main line, for 

nental trains. immediate use. 

But the mining of it offered Industry after industry owes 
peculiar problems. The water a similar debt to electricity, 
of the district was so alkaline It is continually tapping 
It could not be used in steam natural resources that man- 
engines. The coal slacked so kind could not otherwise have 
quickly that it could not be enjoyed for another hundred 
stored years. 


GENERAL ELEOraC 



To help industry and 
the railroads do their 
work more economical¬ 
ly Is an important serv¬ 
ice, but to save human 
energy is even more im¬ 
portant The General 
Electric Company de¬ 
sign and manufactures 
the equipment by which 
electricity does both 
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Popular with the Railroads 


T he railroads of this continent are the world’s 
greatest railroads and surely they know trans' 
portation. Their opinion of any truck should be 
a good indication of that truck’s worth — good 
advice to follow! 

These great railways buy haul¬ 
ing units on a cold dollars-and- 
cents basis per ton-mile of service 
delivered, and they buy Interna¬ 
tionals. Seeking operating econo¬ 
my and truck stamina that lasts for 
years, they rely on Internationals 


Thtse railroads vum Intcmational Automotive 
E<iutpment—Trucks, Coaf'tes, Industrutl Tractors 
< MllwaukM * St P>bI rankdtan N>ilan«l 

( hicKo. aarllncitin A Uainc, Baltimon A Ohio 
AlchlMn, Tupch* A Bonlt F< Norlolh A Wut«rn 
Mlxwurt, Kaniu A Tru> Bt. Louii, SmiUiwMWra 
Pcnnari.anU Sratrm Unl«n Paclflr 

N«« York <«ntr*l Linea Nickel PUto Hoad 


And not only the railroads, but the leading ex¬ 
press companies of the United States and Canada, 
working hand-in-hand with the railroads, use 
International Trucks. 

Read over this list of names 
and you will realize that here is 
evidence of confidence in Inter¬ 
national Automotive Equipment 
thoroughly in keeping with the 
confidence commanded by other 
products of the Harvester Com¬ 
pany for almost a hundred years. 


International Harvester Company 

606 So Michigan Ave. Chicago, 111. 

INTERNATIONAL 



to '' 


X' 


Tkt Inltmatisnol Hns iuciudss a Spttd Truck for 2000-pamiid laads, Hoavj-dutj Trucks ranfistifrtm 3000 !• 10,000 puuuds, maaimum estpacitits; uud Msttr Cuachss fsr ail rufuiremtult. 
iMitruoUtual has tkt largest Compuuj-amnod truck trrvice orgauisatiou In the srarU—WUrassdscs lu tkis csuutry uiau»—tlu fartheryau go fram out the ueartryau get t» auather. 


Aaron. UL 
Kalllmor*. Md 
UIIUn», Mm I 
I Birminfham, AU. 


dar Pallt. lows 
dar KapkU. ]«' 
ariotte, N C. 


vaUiid. Ohio 
■mhu*. Ohio 


( Ulr*. W|«c 
ira, N Y 
’a»o, T*k 


I Aanh 
llarlfla. 




Qnon Sw WIa 
H arriibsAt, Pa. 
Helena, Maat. 


Indtanapolle, Ind. Mankato, Minn 
Jackem, Mick. Maaan Cltj. Iowa 
Jockeoneille, Ra. Moapiila, Tenn. 

OIK N. J. MUwaakeo, Wto 


New York, I 


Rackoater, N. Y. 


Fort Dodao, Iowa -- ... ---- . 

Fort Warne, Ind. Kankakee, IlL MInnoapoUe. 

Fort Worth. Tea Kanaao Clto, Mo. Mine!, N. D. 

(iroitd Fork*. N D. KnoielUe, Tana. NaaheUlo, To 

Grand Raplda. MIek Uneoln, Me*. Newark. N . 


SloM Falia, S. D. 

. __ ___ - Santh Bond, Ind. 

OadeiMkar«, N. Y. Kaddord. Ill Bpalune, Wadu 

OUahmaa rity, Okie. Sadnaw, MIek. Sprlncdeld. HL 

Omaha. Nob. St Clen^ Minn. SprlncSeld, Maeo. 

Parkarebarc, W. Va. St Jeooph. Mo. Bprlndlald, Mo. 

ParMno, Kan. St Umla, Mo. Sprlnafleld, O. 

Peoria. 10 SallM, Kan. Terre Haalo. Ind. 

PhUadolphia, Pa. Salt Lake City. Utah Toledo. OkU 

Pittebarvh, Pa. Baa Antonia. Tex. Topeka. Kan. 

Pertlaad, Ore. San Pranelaoo, CalH. Watertown, S. D. 

Qalncy. IB. ShroToport, U. Wiehito, Kan. 

Rlekmand. Ind. Bknx City, lewa Wlnaita, Mtan. 
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In Railroad Equipment Everywhere— 

fficsF Eases Friction’s Drag 

I N darkest Africa, the Far East, or in the heart of New York 
you will find equipment that relies on SCStF’-marked 
Ball and Roller Bearings for ease of operation, freedom from 
bearing trouble and low maintenance. 

On the incline railway shown above, ©CSIF Anti-Friction 
Bearings perform successfully with little attention. Wher- 
ever wheels turn—on railroad and street car journals, in 
numerous industrial applications, above and below the earth 
—“fflCSlF puts the right bearing in the right place.” 

iSCSSF INDUSTRIES, INCORPORATED 

I6S Bro«d«ay. New York City 




a SOOIKTino Ajuiiioan, FeSmmrr. 1928. Voharoc 184, Number 2. Pubilah«l monthly by Solmtlfie Aonrlonn l*ubllihln|( Company, at 283 bn>i 
n Ptlea, *4 W par year. Bntared aa aaaond.«laai nattar June 18. 1879. at the peat oOn at Now York. N Y . under Iho wd. of Mar 
Coniiiailr. Croat Britain tl«hU roaarvod. Iltaitmtad artl^ must not be reprodond wlthoot wrjttaa permlaalon The urn of Sole 
adyortlalht and aCaek.adNn8 enterpriact la never auMioriaad. “Seientlflc Amorloan, " Brar U H Pate 


«nd printed In th«' USA 
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Those who are selected to represent this 
country at the courts of the great capitals must 
in turn select the things which will be in keep¬ 
ing with the importance of their missions. 

Ten prominent diplomats have recently chosen 
Packard cars as affording that distinction so 
necessary to their business and social activities. 


In England, a Packard Six has appeared at the 
Court of Saint James’s; while in France, an 
Eight has stood, an object of beauty, at the 
gates of the Palais de I’Elysee, 

In either Six or Eight is found the full measure 
of Packard beauty, Packard distinction and 
Packard dependability. 


PACKARD 

^ s k Q h t a n ^ h o Owns Q n t 
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EIGHTY-SECOND YEAR 


FUTURES 

T he recent announcement of the de¬ 
velopment of the Zworykin Ther¬ 
mionic Tube presents one of those op¬ 
portunities to speculate on future devel¬ 
opment which is impossible to resist. 
A combination of the photoelectric cell 
and the radio vacuum tube, its sensi¬ 
tiveness is infinitely greater than any¬ 
thing yet developed. Variations of light 
falling on this tube instantly become 
variations by electrical current, ampli¬ 
fied approximately one hundred thou¬ 
sand fold. 

An alkali metal, such as potassium, 
IS coaled on the inside of the radio tube 
When light falls thereon a shower of 
electrons is thrown off. V^ariations of 
the strength of the light vary the 
shower, infinite gradations being pos¬ 
sible. This shower is tremendously 
amplified and produces a current suffi¬ 
cient to operate the ordinary relay, thus 
making it applicable for any purpose 
Peering into the future one can see 
limitless applications in commerce, war, 
astronomy, physics and in the more hu¬ 
manitarian aspect, the turning of printed 
words into musical sounds for the blind. 

SLUMBER 

I T IS wrong in families where there are 
children to cease all noise when the 
babies are a.sleep It is iiiii(;h better that 
the child should be prepared for the 
rough and tumble of later life by being 
allowed to sleep with noise going on 
everywhere. This is the advice Sir 
Harry E. Bruce-Porler, children’s spe¬ 
cialist, gives the National Society of 
Day Nurseries. 

Dr. Bruce-Porler, let us ask you one 
question. Did you ever walk the floor 
at night, back and forth, back and forth, 
and finally get the baby to sleep’ Then 
did you succeed in laying the baby 
down so gently and carefully that he 
still slept? 

Then, Dr. Bruce-Portcr, did you dare 
make a noise? 


HOAX 

T he great to-do in the newspapers 
about the discovery of lead crosses 
and other relics alleged lo prove that 
a tribe of wandering Jews dwell in the 
Southwest for a couple of centuries, 
long before Columbus made his famous 
trip beyond the edge of the world, seems 
to have been somewhat premature. The 
discovery appears to be a hoax. 

The relics are said to bear dates such 
as “775 A.D.” Now it happens that the 
use of the letters, “A.D." did not be¬ 
come general until long after the year 
775. This reminds us of some bogus 
pre-Christian coins that were found 
bearing the date “445 B.c„” stamped 
into tli^ metal I 


In This Issue 

Where Is the Food to Feed Our ImmigranU? 

Immigrants are steadily increasing our population. As they 
fill up the country, our lands available for raising crops and 
slock are shrinking. How can we produce food enough for 
these newcomers, or even for ourselves? So important do 
we think the question that we have made it the leading article 
of this issue. Page 77. 

Time to Begin Your Teletcope 

Hundreds of our readers have written us that they were im¬ 
patiently waiting for instructions on telescope making. Here, 
then, beginning on page 86, are four pages of them, and more 
will follow next month. The author is a past master of 
telescope making, for he has made scores of them. 

Can Man Trantmnte the Elementaf 

“No,” saj many scientists, “man cannot, because he has no 
access lo the vast forces that are necessary lo accomplish this 
miracle. Nevertheless two European scientists claim to have 
done it. How they went ut it is told on page 80 

What Do We flnow About Life? 

Each of us IS a sample of life, vet we do not even know what 
life IS. Wc may never know. .Again, we may learn tomorrow 
An American scientist has succeeded in imitating the life- 
processes. Page 82. 

America’s Last Frontier 

Northern Alaska at last yields up its secrets The story of the 
Government surveyors, the first white men to see much of the 
region, is full of romance, danger and haidship. Page 102 

MORE THAN 175 PlCTl RES 

CompUle table of cotUenti will be found on page 114 


For Next Month 

24,000,000,000,000,000,000,000 Cycles a Second 
A new ray, with a frequency 1,000 times that of the X ray, has 
been discovered by Dr. R. A Millikan, most noted American 
physicist, Nobel Prixe winner The newspapers have garbled 
the account. Get the truth from Dr. Millikan himself. 

How Will You Mount Your Home-made Telescope? 
There are several ways, ranging from simple to complex, and 
Mr. R. W. Porter, who contributes an epochal artic le to the 
present issue, will tell you, next month, how to do it. 

Romance in Railroading 

How many of the people of the United States have any knowl- 
ed^ of the Alaska Railroad’ In our March issue we shall 
puLlish, by the courtesy of Secrc-tary Work, a beautifully illus¬ 
trated article by Noel W. Smi.li, general manager of the line, 
which will make you familiar with this great work. 

Other articles on Poison Gas on the Farm; Greenland’s His¬ 
tone Mystery; The Subjugation of the Colorado, House 
Ventilating; Radio; Astronomy 

MORE THAN 175 PICTURES 




Applied ecience has for its atm efficiency — 
getting the greatest results for the least 
expei^iture of time, labor and materioL 
Why not apply seienee yourself? Get the 
^nuueimum in fdeasure and praeliad infor¬ 
mation hr the gimple process of sending 
four dollars for a year’s subscription to 
the Scientific American, 


PROGRESS 

"T 0N(i distance phone service between 
Egvpl and Pulc-sline is the- latest 
modern device for the elimination of 
the long, weary clintanie over whirh 
Moses and Aaron led the children of 
Israel back to the- Promised Land. I'ele- 
phone conversations are now possible 
lietween the prim ipul cities of the Holy 
Land—Jerusalem, Telaviv and Haifa — 
and Cairo. Alexandria and Port Said, 
in the land of the Pharaohs The wires 
stretch across the .Siniii Desert, which 
the Israelites traversed m their wander 
ings in the wilderness " 

'fhe surprising thing about thus bit of 
news IS not that telephone cornniiirina- 
tion between these two centers m the 
Near East is now possible, but rather 
that for all these- years it has not bc-eii 
possible. Suppose an American busi 
ness man on a tour of the Orient last 
November had learned when in Cairo 
that an old chum was in Jerusalem, he 
would have attempted to reach him by 
long distance telephone in rune cases 
out of ten he would have been amazed 
to learn that it could not Ik- done. 

It has been a long time roming, but at 
last the doom of the "Cedars ol Leb¬ 
anon” seems near, they may be cut into 
telephone poles 


BR1DGE.S 

^HE broad waleis of the Hudson 
River are such a hindrance to the 
free transfer of freight and passengers 
between New York Citv and the rest of 
the United Stales that an ample provi¬ 
sion of bridges of the first magnitude 
IS obviously the oniv mc-ans by which 
this commercial separation can be over¬ 
come. The question of bridges versus 
tunnels, as a means of crossing the 
river, has been debated ad nauseum; 
and unfortunately most of this discus¬ 
sion has missed the great underlying 
fact that, for a given outlay of capital, 
you can seruie from two to three times 
as much capacity from bridges as you 
cun from tunnels This fact has re¬ 
cently been urged by Samuel Rea, who 
recently retired from the presidency 
of the Pennsylvania Railroad Companv 
He can speak with authority on tunnels, 
sinre he was largely instninienlal in 
biiiiding the first tunnels ihose of the 
Pcnnsvlvania Railroad, to reaeli New 
York from the west. \el only recentlv 
he stated; “I am still finiilv eonvinc-ed 
that no system of limneK < an ever do as 
much for the cit\ as a bridge, properly 
located ” 

The building of llip North River 
Bridge would provide the (juiekest re 
lief to the present inadcjquate transjior- 
tation facilities .across the Hudson and 
would greatly assist in redur’mg port 
and harbor congestion. 




VWtiat wouldn*t this bearing do in your plant 



LEAKLESS 
LESS FRICTION 
LASTS LONGER 

Action of thaft automatically filter* 
and circulate* oil to pointa of areat* 
a«t load and fWetlon. Complete 
lubrication maan* long life^ Bear- 
loa compUtely oil aealed » oil can¬ 
not Mcape nor water enter 


A. bearing which uses pints of oil instead of gallons. A 
bearing which runs cool in the most exacting bearing TOints. 
A beai^g which eliminates oil leakage and the resultant damage 
and fire hazard—one which radically cuU power losses 6rom 
friction and makes shutdowns for bearing service and replace- 
ments practically unknown. These are but a few outstanding 
advantages of the Jones-Willamette Bearing. 

For several years this remarkable development in bearings has 
been in actual service in some of the principal paper and textile 
mills, lumber mills, power plants and mines of the Pacific Coast. 
Users have grown more and more enthusiastic as continuous 
actual use has conclusively proved its economy. 

The Jones'Willamette Bearing is manufoctiued by one of the 
West’s leading engineering plants, and is now available for na¬ 
tional distribution in all standard types and sizes, as well as in 
models to fit special requirements. 

Write for full particulars. The Willamette En^eering staff is at 
your service in working out a solution for your bearing problems. 

Willamette Iron &. Steel Works, Portland, Oregon 

Monadnock Bldg., San Frandico L. C. Smith Bldg., Seattla 


Distributors: few good territories 

. ible. WrlU or wire. I| _ H 
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HE prpHeiit iinmip:ration law of the United 
Stales attempts to do two things. First, 
It limits the total number of immigrants 
admitted m each year. Second, it se¬ 
lects those to be admitted from certain 
races and nationalities, to the exclusion, relatively 
at least, of other races and nationalities Thew are 
the effect* and intentions of the “quota” provisions 

These two chief intentions of our present policy 
are based, presumably, upon two ideas concerning 
the real facts about immigration First is the idea 
that some selected races, peoples or nationalities are 
better material for our citirens than arc people of 
other population groups. Second is the idea that 
we need no more people in the United States—or 
very few more—and that restricted immigration will 
leave more of the good things of life for those of 
us who are already here. 

In the present article 1 propose to think aloud 
about the sei-ond ide.a that underlies our iminigralion 
law; the idea that limiting the stream of immigra¬ 
tion will serve, somehow, to release us from the 
danger of overpopulation This idea seems to have 
little real logic behind it 

We Must Be Informed 

It must not he assumed, however, that lh<- present 
immigration law is all bad. When wc rcmciiil»er 
that the law was dictated, not by logic, but bv pas¬ 
sions, prejudices and political necessities, we can 
find words of praise for both law and lawmakers. 
It is quite possible, even, that the restriction of im¬ 
migration is temporarily wise and that the selection 
by quotas is not so bad in practice as strict logic 
would compel us to decide. Questions of practical 
politics cannot always be decided as logically and 
scientifically as they will be, doubtless, when we 
attain Utopia. 

So this article need not be taken as an attack on 
the present law or as a plea for its removal from the 
statates. That is not the point at ill. 

What the point is, is this. We need facts. Some 
day we will have to draw a new immigration policy 
for the United Sutes. It is one of the problems 
that must be settled and settled right, before the 
future of our country is in any degree secure. The 
present law may be right. If so, that circumstance 
is a happy accident. This law, however, is illogical. 
It is based upon ideas that are untrue. Let us at¬ 
tempt, while the preaent law provides some emer- 


gem \ jiiolet lion, lo n asoii out among ourselve-- 
some true priiuiples of huitian migration, let us 
collect and examine what we do know. Let us 
see what more we need lo know No single author¬ 
ity can pretend lo settle the immigration question 
for you. On the c-ontrary. But it is not amiss to 
indicate some of the fai is by which you can settle 
It for yourself. 

The discussion of lli<- immigration question in¬ 
volves what is probably the most serious problem of 
the world today; the problem of overpopi lalion 
Are there, or are there not, too many peojile in the 
world’ Are there—coming closer home—already 
loo many |>eople in the United Stales’ 

The an.swers to these questions depend mainly on 


he fa<-l8 of food suppiv It is ohvious that there is 
still plenty of Ktunding room on earth There is 
ample room, even, for every man, woman and child 
o have a houive Ulial fails is, as wc sav, a “good 
iiviiig” for evervhodv This reduces, m the last 
analysis, to food 

Modern so< iety has grown so c oifiplex, we earn 
our individual livings m so many different wav«, 
hat the real simplicity of the prolilem of keeping 
alive on earth has grown obscure. For example, to 
a man who sets down figure# each day in a ledger 
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AT ELLIS ISLAND 

M Ktoup of nru’ly arrived immigrants uniting to hr ream- 
incd fry Vlull'd Stans Government officials 


.uid who receives for ihi- labor a jiiece of paper 
whirli he exchanges for some stnall, tin cylinders m 
which he finds green jieus or succotash, it seems un- 
leasonable that his living depends on the wheal crop 
of Argentine, or, for thai matter, on the corn crop 
of Iowa. Yet this is fact 

It may hr love that makes the world go round 
hut It IS wheal and href and succotash that keep us 
alive to watch it spin If more immigrants can 
come into the United Stales, can find land to live 
on and cun make this land, jilus their labor, yield 
enough food to keep them happily alive, then by all 
means let those immigrants come. If, on the other 
hand, we arc pressed, or likely lo Ive pressed, by 
shortages of land or food, then lei us lake steps 
somehow lo prevent any increases of our population, 
both the incTc'use due lo immigTalion and, if we can 
manage it, the increase due to the expansion of 
families that are already here 

This matter of the relation lielween population 
and food is so jiersisientlv misunderstood that it is 
worth while lo try to make il c Irat hy a much sim¬ 
plified model of society. 

Population on an Imaginary Island 

Suppose that there exists somewhere in the world 
an uninhabited but fertile island containing exactly 
one hundred thousand acres of agricultural soil. 
Suppose that two hundred [teople, men and women, 
land on tins island Suppose, further, that each 
family of a man and hi- wife can till to advantage 
exactly one hundred acres of land. 

Let US Ignore, for the nionient, such excrescences 
of ciMlizalion as the hanker, ihe policeman, the 
blacksmith or the thief All of our islanders arc- 
supposed to he fanneis Each family of two will 
appropriate and farm its one hundred acres This 
will absorb, usefiillv, ten thousand acres of land, or 
one-tenth of ihi island Nine-lenllis ol the island 
will he left unused —and. for the nionierit unneeded 

But the pnpiiliUioii of out island will increase 
On the average, there will he more than two chil¬ 
dren, so that when the parents have died there will 
l)e a net incre.isr of the mhahitunts These- new iii 
dividunls will itiarrv off, two hy two. and will take- 
up each jiair its one hundred acres out of the niue- 
tenths of the island that remains unused In tiiiic 
all of this remaining nine tenths will he filled 

So far we have followed what some economists 
call the “pioneer” stage of a civilization As popula- 
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tion increases, more and more land is brought under 
cultivation Even if immigrants come to our island 
no troulile is created. There is still plenty of land. 
The unniiprants simply go, two by two, and cultivate 
their liundred ones of the roniinori patrimony. 
Essentially, that was the situation of the United 
States during at least the first century of its existence 
as a nation. Whether or not it is still the situation 
of the United htates is the question which we are 
examining 

For simplicity let us continue to think of our 
island. The population has now increased—whether 
by births or by immigration is immaterial—until the 
island is full Each pair of adults has its one hun¬ 
dred acres of land. What ahull the islanders do 
about further increases of population? 

It might he possible, you will say, to place more 
than a single pair of adults on each one-hundred- 
acre farm. Ea< h family might arrange, for example, 
to employ a hired man and thus to produce more 
food from the same area of land. 

To some extent this may be possible—it is orca- 
eionally and partially possible in real countries con¬ 
ducting real agriculture But our islanders, like the 
real farmers, now run against what economists call 
the “law of diminishing returns ” 

The Ultimate Yield of Land 

There is a certain amount of labor and a certain 
amount of land, which yield, in combination, the 
maximum proportional amount of food. We have 
assumed for our imaginary island that this maximum 
productivity is attained by the ratio of one family 
to each one hundred acres of land. If we add another 
adult laborer, or two additional adult laborers, or 
three laborers, and so on, we may get more food 
but we will not get proportionately more food 

Suppose, as a convenient unit, that each adult eats 
one bushel of corn a month. And suppose that the 
original two-adult family could raise on their hun¬ 
dred acre farm just four bushels of corn a month, 
that is, just enough for them to eat Now we add 
another adult. His labor increases the yield of corn, 
let us say, to five bushels a month. He cannot add 
his full share of another two bushels, for we have 
assumed that the ratio of two adults to each farm 
means maximum productivity and the most favorable 
possible use of the land. 

What has happened’ By placing one too many 
persons on the land we have increased the corn con¬ 
sumption to six bushels, while increasing the pro¬ 
duction to only five bushels. Each person can have 



IN FAR JAPAN 


/Then agriculture is very intensive. Here me see terraced 
tea plantations on the hilis and nee fields in the valley 

only one and two-thirds bushels to eat, instead of the 
full two bushels that is the normal diet. In the 
language of economics, we have forced a reduction 
in the “standard of living.” 

Now this parable of the overpopulated island ap¬ 
plies exactly to the United States and to every coun¬ 
try in the world. Do not be confused by the inci¬ 
dental complexities of the real world. On our island 
we assumed that every acre was alike and that every 
farmer was alike. In the real world these assump¬ 
tions do not apply Some farms are more produc¬ 
tive than others; some farmers are more able than 
the average, and can make productive use of more 
land. But on the average these differences cancel 
out. The food—and happiness and prosperity—of 
men depend upon the sum total of food that they 
can wrest from the soil and from the sea, and upon 
the sum total of living humans between whom this 
food must he divided 

Do not be confused, either, by the extreme diversity 
of modern occupation. Not all of our citizens are 
farmers. How do they fit into the economic parable 


of our agricultural ialand? This, too, is simpde. SttjH 
pose that the islanders hire a blskcksmiUi. He Hv«a 
somewhere on a tiny bit of land, only large enough 
for his bouse. He has no farm. He raises no food. 
What he does do is to forge plowshares for the island 
farmers. They pay him for these plowshares in 
food. Thus he gets his food. He lives without per¬ 
sonal contact with the soil. 

Why can the farmers afford to do this? Because 
the plowshares which tlie blacksmith makes for them 
help them to raise more food with the same amount 
of labor. They postpone the application of the “law 
of diminishing returns.” Each family find^ let us 
imagine, that with the help of the blacksmith’s plow¬ 
share they can raise four and a half bushels of corn 
each month instead of only four bushels. They can 
afford to give half of this increase to the blacksmith. 
Both of them will be ahead. The “prosperity" of 
the community is increased. 

Have We Plenty of Land? 

You can apply this for yourself to all the multi¬ 
tudinous “industrial”—that is non-agricultural—ac¬ 
tivities of a modern slate. The banker, the police¬ 
man, the railway builder, the surgeon and all the 
others are worth their keep only when their work 
results, as does that of the maker of plowshares, in 
increasing the amount of food that one man can 
produce, on the average, from one acre of his coun¬ 
try’s land. 

Now for the practical problem of the United 
States. Are we still in the pioneer stage, with more 
land available for an increased population? Or 
have we encountered already the point of “diminish¬ 
ing returns,” after which any increase of population, 
from any cause whatsoever, must mean a lower aver, 
age standard of living for our population 

The answer is a matter of opinion On the face 
of the statistics there is plenty of land still available. 
The area of the continental United States is 3,036,789 
square miles. Only about 1,500,000 square miles 
of this is recorded by the census as being "in farms.” 
Even when one allows for the parts of the west which 
are used for stock raising or for other purposes, 
without being technically within the census figures, 
the statistics seem to indicate that not much over 
one-half of the area of the United States has been 
put to use in the production of food 

But statistics are tricky things. Of this supposed 
one half of our land inheritance that remains to us, 
very little is of any real value. Much of it is rocky 
and mountainous. Another large fraction is desert, 
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and the artificial reclamation of such desert lands 
is slow and expensive. Another part of our statisti¬ 
cal resources consists of swamps and unreclaimable 
forests. Still other lands are infertile and it is use- 
less to attempt to farm them. 

It happens that I have had opportunity to observe 
agricultural conditions in every part of the United 
States. It is my opinion that our useful land is 
already exhausted. Our population is increasing by 
excess of births over deaths, to say nothing of immi¬ 
gration. Our land cannot increase. The fact of 
approaching overpopulation is a mere matter of 
arithmetic. 

A word is necessary about two supposed ways of 
escaping this danger of overpopulation 

One is the policy already in practice in England 
England docs not produce enough food for her 
population. She makes manufactured articles in¬ 
stead. These she sells abroad, receiving in return 
enough food for her needs. The recent war was a 
sufficient exposure, I imagine, of the danger of this 
policy. 

We Are Faced with Overpopulation 

The second door sometimes suggested as an escape 
from the threat of too many citizens is the possi¬ 
bility of increasing the average productivity of the 
soil. The scientist who makes each ear of wheat 
yield an additional grain may defend us still longer. 
Agriculture remains capable of scientific improve¬ 
ment. But this will be, nt its best, merely a post¬ 
ponement of the inevitable catastrophe. The flood 
of humanity rolls on. Nature’s ancient reducing 
devices of war and pestilence we are attempting, 
with much success, to banish forever from the earth. 
We have lengthened die average life of Americans 
by eighteen yeans. We must pay for these successes 
in the coin of lessened food, 

I do not see how anyone can escape the conclusion 
that we are faced, presently if not now, with a defi¬ 
nite overpopulation of the United States. And I 
do not see how that can result otherwise than in an 
snrerage reduction of the standard of living. Pos¬ 
sibly this reduction "will be spread more or less 
evenly over all our citizens. Perhaps, on the other 
hand, we will develop a stratification of society; a 
peasant class marked off distinctly from the classes 
of the well-to-do. 


In either case, a reduction we must have, unless 
science lakes some utterly new step like making food 
out of the air or contriving stomachs that do not 
have to be filled at all. Such things, 1 suppose, are 
possible; but they are loo fantastic at present, for 
the realm of practical politics. 

If this be true, you may conclude that it supplies 
an argument for the drastic restriction of immigra¬ 
tion. The United States has too many citizens now. 
Why let in any more at all? 

I do not look at it so The problem of over¬ 
population IS not created by immigration. If there 
had been not one immigrant admitted to the United 
States in the last ten yeais we would still be fated 
with an approaching lack of food. The really im¬ 
portant sources of population pressure arc the excess 
of births over deaths and, more importunl stiH, the 
lengthening of the average length of life by modern 



THE INTELLIGENCE TEST 


To injure a higher type of future eUuens, we need a etrict 
application of tntelligence tetts to our immigrants 


efficient methods of disease prevention and bodily 
repair 

There is only one real cure. That is some way 
of limiting births. But the present propaganda for 
birth control has not yet received the sanction of the 
scienlic professions, let alone of the sociologists or 
the clergy. 

With regard to immigration, any attempt at re¬ 
stricting of the total of admitted immigrants is but 
a palliative. Such an attempt would be about os 
ineffective as pouring a bucket of water on a burn¬ 
ing forest 

But there is one thing that a wise immigration 
policy might do It might help us to increase the 
average (ompciente of our population. There are 
too many Americans, both native-born and immi¬ 
grant, who are quite definitely and demonstrably no 
good They are not helping to produce their share 
of the food. 

We Need Better Americans 

This improvement ought to begin at home. The 
worst immigrants that anybody could be induced 
to admit would compare quite favorably with con¬ 
siderable dements of our present population 

But self-improvcmcnl is perhaps impossible just 
now So let us use the immigrants as one way to 
improve ourselves, l.cl us admit no iminigraiil who 
IS not actually and demonstrably beUer than the 
average American To admit that it is possible for 
him to be belter mav hurt our pride, but pride 
butters no jiarsnips 

The next question is how '' Is it possible to <on- 
trive an immigration ])oli( v that will select immi¬ 
grants who are potentially better than the average 
American, who will probably l>e able to im rease 
the average prodmtivUv of onr agneultur.il popula¬ 
tion? Possihiv HO, jKissibly not. Suggestions along 
this line are fntiirr possibilities Thev will not in¬ 
volve any criteria of lure. 

Whether this lie possible cn not, it is at least 
something to know what we are trying to do. We 
ought not to try merelv to limn the total amount 
of immigration. That will do no good unless we 
also limit ourselves What we ought to try for is 
new citizens who will raise the food producing aver¬ 
age of this cconomu island that we call the United 
Slates. 







The Transmutation of Elements 

Using the Quartz Mercury Vapor Lamp, Two Dutch Scientists Claim to Have Changed 
Lead into Mercury and Thallium 

By Professor Doi'tor A. Smus and Doctor A. karssen 

Lohoralory of (.riKral and InorganK ( licmiatry, Umvcraily of Amatrrdam. (he Nftlierlanda 


our first paper, published in the Oeto- 
ber, 1923. issue tif iht Sc lentlfic Anier- 
lean, \>e <{aie a brief drstriplion of the 
experinienls which we are carrying out 
111 order to deterniinr whether lead can 
be transmuted into another elerneut As our experi¬ 
ments are now far enough ad\aneed for publieation, 
some of the results vcill be communicated Jiere 

Two senes of experiments were made, the first of 
which, owing to certain complications, was inde¬ 
cisive. The second senes, however, resulted in the 
transmutation of the element, lead, into mercurv and 
thallium. 

Since in our experiments we were iinestigating 
the possibility of transmutation into mercury, it was 
necessary from the first to avoid the use- of a mercurv 
air pump and a mercury manometer Therefore, the 
lamp employed was evacuated by a carefully cleaned, 
metallic pump, c^mnected with two V-tubes placed in 
liquid air; and finally by a large vessel, filled with 
coconut carbon It was also cooled in liquid air, a 
method by which a high vaeiium could be obtained 

EflforU to Obtain Pure Lead 

When not working in a vacuum, the pressure was 
measured by a glass-spring manometer provided with 
a calibrated scale; working under pressure, the con¬ 
nection with the coconut-vessel was bioken, and 
purest nitrogen was let in. 

It IS obvious that in such a piece of research as the 
present the- iiiaterials used must be as pure as pos¬ 
sible. At first, then, the experiments were curried 
out with ‘■pure" lead supplied In Kahlbaum later, 
in order to forestall every form of contamination, 
especially' that hv mercurv vapor, this firm was so 
kind as to prepare for us with the utmost care, new 
‘ extra pure” preparations. Following out our wishes, 
when it liecame necessary for Kahlbaum to use a 
high vacuum in the purification of this mercury. 


high yac uuin pumps which operated without mercury 
were employed bv them, ju»t as bv ourselves, and it 
IS a fact that in their new lead preparation marked 
■‘extra pure,” neither mercury noi thallium could 
lie found analytically 

In addition to these necessary precautions the 
cjuartr, parts of the lead lamp were cleaned with a 
solution of potassium bichromate and nitric acid, 
steamed and finally were heated in a current of hot 
air until they were red hot. Likewise, the metallic 
steel parts of the lamp were cleaned and heated to 
redness, while the carlxm valve suffered quite the 
same operation. 

The prcKiedure in the investigation was now as 
follows; After filling the lamp with lead, the latter 
was heated in a high vacuum until it was red hot 
The lead oxide coating now being completely dis¬ 


PRODTJCING MECHANICAL OSaLLATION 

Figure 2 In order to nrrumvent the hrating e§tet\ due 
In the uie of direct, uninterrupted current, the circuit waa 
broken at regular interval* by means of this device 


sociated, the surfaie of the liquid lead became as 
brilliant as mercury 

The lamp was left to burn in vacuum at about 2.3 
volts and about 'Mj amperes The spectrum was now 
photographed by means of n Hilger quarU-spectro- 
graph. At the same time the spectrum of a mercury 
lamp was photographed with the scale superimposed, 
in order to facilitate the comparison of the different 
spectra. (See Figure ■!, Ao.) 

Wc burned our lamp in n vacuum as well as under 
pressure up to ..S atmosphere. In the latter case 
the voltage was increased to 120 volts, but in every 
case the spectra were always photographed under 
exactly the same conditions —that is, in vacuum, at 
about 25 volts and about amperes 

The first experiments were indecisive, but impor¬ 
tant.* 

The Firat Attempts Were Failures 

In our first experiment the lamp was burned at 36 
amperes and 80 volts, with the result that while at 
first the lead spectrum showed only the mercury line 
2.5J6 Angstrom units, after six hours burning the 
strongest mercury lines in the visible as well as in 
the ultra-violet part of the spectrum had distinctly 
appeared 

Further experiments made by using various volt¬ 
ages and currents indicated clearly that it was cur- 
rent density rather than voltage which influenced the 
results, and that the first voltage and amperage used 
were very favorable. It was also of interest that 
even though running the lamp for many hours at low 
amperage, no lines appeared, thus justifying our 
methods of keeping the lead free from contamination. 

Returning to the initial voltage and amperage (25 
amperes. 80 volts) a positive result was again ob- 
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tauHjd. AfWf ten !««*» lJ« •urongeet <;diJiracleri»tic 
line# of merctiry and alw of thallium were obtained, 
both in the viaible and ultra-violet parts of the 
■spectrum. 

This indicates a transmutation of lead into thal¬ 
lium and mercury. 

In accordance with our experience that high cur¬ 
rent densities were necessary, we next experimented 
with current# up to 50 amperes, but only by inten- 
«ivc air cooling could melting of the quartz lamp 
be prevented. On thi# account we thought it better 
to alter our method a little, applying not direct 
or uninterrupted current, bpt sparks of high current 
density. 

We therefore constructed an apparatus as shown 
in Figure 2, which could lie oscillated mechanically 
m such a manner as to obtain sparks of high current 
density. On making contact the current was about 
100 amperes, and on breaking it wa.s (onsiderably 
higher. 

After sparking, a black film appeared on the lamp, 
which was removed by continuous running for some 
hours, after which the photographs were taken. In 
Figure 1 are shown a number of spectra taken in 
thi# manner. In each case the spectrum of mercury 
is shown for comparison, and lielow it the spectrum 
of the material in llie lamp Going down the figure 
are photograph- taken after increasing time of spark 

ing 

The Attempt That Did INot Fail 

If we study the lines carefully it will be seen that 
the only line in tlie spectrum of our lamp's (ontenls 
corresponding to a mercury line at the beginning of 
our series I F’lgure 1. AI is the line 2556 Other 
lines appear in the later photograplis, and finallv 
all the mercury lines appear Of course, manv which 
are to be seen on the plate are lost in reproduction 
(The line 2802 is a lead line near the mercur\ line 
280-1 ) It should lie noticed, however, that as we 
go down the series, the mercury line# increase in 
brightness, then decrease later as shown in Figure 
1, E, which was taken later than Figure 1. D (Use 
2536 for example I This we believe to be due to 
the deposits which ajipear on the lamp These con¬ 
sist of lead silicate, silicon, and later, thallium sili¬ 
cate IS added. The evaporation of these substances 



THE LAMP THAT TRANSMl'TED LEAD 
Figuri: 3 Showing, near the top, the etlrn vertical lube 
sutmounted by a mtkel imrror. Thit arrangement made 
It possible to study the liantmuialion with the spectroscopi 

from the. wall, when liot, results in a high vapor 
density near the walls and an increased radiation of 
the lead line# and of the thallium line# As the 
mercury does not play any part in this it can only 
result in a weakening of the mercury lines by ab¬ 
sorption. 

This, however, is a minor point, the interesting 
thing being tliat mcrciirv lines appear at all 

In order to render oiirselve'^ indejiendcnt ol the 
film formation, we once more altered our lead lamp 
and this lime, we were successful in our attempt to 
Iraiismule lead into mercury and thallium 

At the place where the are is formed, although 
the temperatuie of the lamp is never ven high, a 
quartz lube of fifteen (entimeters length and eight 
centimeters inner diameter was sealed in, the upper 
end having Ireen provnled with a flat top 

1'he light of the an, passing through the un 
attacked quartz top and then reflected hv a nickel 
iiurroi, was directed at the quartz spectrograph a- 
shown in Figure 3 The transmutation could now 
lx- studied as long a- the lamp stood up 

We now started again with “extra pure’’ lead from 
Kahihaunrs, marked “L ' and this m a lamp whu h 
again showed a inercurv-free spectrum 

To provide u good cnterion, in Ao, Figure f, the 
real, initial spec-trum of the “extra pure” lead i- 
giveii It must be mentioned here, that the light of 


the quartz mercury lamp is not reflecicd In „ i,j, G/ 
mirror but only the light of the quari/ li\i,l | ini|, 
here the light in the ultra-violet pari cif llir spcdiinu 
IS weakened a little 

After five hour- of sparking (or, in total, eight 
and three qiiaiter hour-) we obtained with an ex¬ 
posure of (ifteeri inmules photograph shown at H. 
Figure ), 

This shows that along the whole lead spec I turn I hi 
mercury liiiei are domituinl' 

After five hour-, twentv-five minutes of sparking 
(or m all, fourteen hours, ten minutes) we ohtamed, 
after a ten minute exposure, photograph C, Figure 4 
It shows how stronglv dominant are the merturv 
lines in the lead -piclrnm The lead lines aie i on- 
siderablv weakened and the mere ury lines are ver\ 
strong 

The striking result ju-l given seems to justify the 
expectation that if the lamp had a long enough dur¬ 
ation of life, the jioiiit could be reached where the 
lead speetrum would have disappeared completely 

Even this would not, howevei, jirovc that the trans- 
iiiutalion was exceedingh strong, for as is well 
known, a relatively small amount of mercury can 
cause the spectrum of another element to disappear 

A Di-monatratecl 'rraiisniutation 

Thi- last senes of experiments have cb monstraled 
to u- 111 11 (onviiiimg manner the iraiisniulalioii of 
lead into nicrcurv F'urllier. it again prove- that 
our infereme- a- to the leasoii whv the mercury 
lines faded out, wherea- the lead lines faded out 
witli lofiiinued sparking, are correct 

The reason whv lh< lead line- beiome stronger 
must lie III the influence of a -tronglv heated film 
in the cjuarlz tube C(iri-ec|ueiillv Figure- 1 and '4 
agree comjilelelv 

It IS intere-tiiig Ui ob-crvi. that while applying the 
first method of ob-ervution. some thallium lines ap¬ 
pear distincllv these lines are weak or are not per¬ 
ceptible at all in the second method The explana- 
lion of this fact i- probably that, like lead, thallium 
I- taken up In the cjuurtz wall 

In the next paper we will communicate tfi< results 
o( our (|iiuiiliUlive determinations and give some 
tlieorelical consideration- of the transmutation found 
(Amsterdam, November, lyi5.) 



SOME OF THE SPEtnUOGRAPHS OBTAINED FROM THE SECOND SERIES. IN WHICH LFAD WAS TRANSMUTED INTO MERCCRY AND THAU (CM 


figure 4: These spectra, beginning with the comparison spectrum (mercury) Ao at the top, form a senes As the sparking progresses, the mercury lines in the lead speiuum betam 
Jtroncfer and stronger, while the lead lines weakened; if the lamp had endured long enough, the lead spectrum probably letmlJ have it holly disaj<penied 
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Dr MacDougal and (on the left) Dr Clarke, the author, trying to du/dicate the elusive bfe process uitth the artificial cell 


What Is Life? 

The Puzzling Phenomenon Called ^^Life” Is Being Studied by Means 
of a Working Model of a Living Plant Cell 

By Beverly L. Clarke 


E arft so far from a perfect understand¬ 
ing of life that even active workers in 
biological research cannot agree as to 
the real nature of life—whether it is 
purely a matter of chemistry and 
phyaics and evolution and chance, or whether there 
will indeed prove to be an element of the nature of 
the “spark of life” of the ancients, transcending 
mortal understanding. 

Of great interest in this connection are some recent 
experiroenta by a distinguished American physiolo¬ 
gist, Dr. D. T. MacDougal, Director of the Carnegie 
Institution of Washington’s Laboratories for Plant 
Phyaiology at Tucson, Arirona, and Carmel, Cali¬ 
fornia. 

For many years Dr. MacDougal has been studying 
the phenomenon of life by a very rational method. 
He has choton as his materials chemical substances 
of the same nature as those occurring in living 
matter, and has subjected them, singly and in com¬ 
binations, to the various conditions to which living 
material itself is normally exposed. He has made 
elaborate studies of the action on these materials of 
certain physical processes believed to play impor¬ 
tant role* in life. 

Such a process is that known as swelling, wherein 
certain serai-solid substances like gelatin, when im¬ 
mersed in water, will attract to themselves molecules 
of water which they hold with great force, witli con¬ 
sequent increase in siiee. There is no doubt that 
swelling is an intimate associate of most life proc¬ 
esses Someone has suggested that the mechanism 
of muscle action is simply a matter of swelling and 
shrinkage of the muscle fibres. Dr. MacDougal has 
invented an instrument (shown on page 8.3) for 
making an automatic record of the swelling in 
liquids of gelatin plates or of sections cut from the 
living cactus plant. 

It 18 now generally known that the unit of living 
matter is the lell. The cell is the building-stone— 
the brick—from which all plants and animals are 


constructed. Life may indeed be regarded as the 
lesultant action of the cells of which the organism 
is composed. What more natural, then, than to con¬ 
centrate attention on the single cell ? There is little 
doubt that these microscopic objects hold the key 
to the full understanding of life. 

Dr MacDougal has made a deep study of the 
known facts about cells. He has dealt particularly 
with plant cells, but that doe* not destroy the gen¬ 
eral character of his results. Viewed ns a piece of 
architecture—as one would view a large building or 
the ground-plan of a town—the cell is a fairly simple 
affair. Figure 1 gives a general idea of the plant 
cell. It develops from a tiny mass of jelly, and the 
first change is perhaps a matter of self-protection— 
the outer layer of this ball of jelly undergoes a 
hardening process which forms it into a tough pro¬ 
tecting sheath. 

Most Primitive Plants Are Single Cells 

As the cell enlarges, first by the addition of more 
material and then by absorption of water, the central 
portion becomes a hollow, water-filled cavity and 
the jelly-like protoplasm is pushed towards the outer 
wall to form the soft, semi-solid layer we call the 
plasma, or plasmatic layer. If now we place in the 
plasmatic layer a number of dark-colored bodies, the 
picture 18 complete. The simplest plants and ani¬ 
mals—the ancestors of us all-—consist ol only one 
cell which under the microaOope looks very much 
like this. 

The natural sequel to Dr. MacDougal’s series of 
reseanhes on the chemistry of protoplasm was an 
attempt to construct a mo^l of the living cell, of 
similar materials arranged in similar relations to 
each other as in the actual celL 

Much experimentation was necessary before the 
present model of the “artificial cell” was designed. 
Figure 2 shows this model. The framework on which 
the cell is built is a paper thimble about one inch 
in diameter and three inches high. This thimble, 


being pure cellulose, also serves admirably as the 
external cell-wall. 

The first step in the limitation of the plant cell 
IS the deposition within the meshwork of which the 
cellulose thimble consists, of substances of sugar- 
like composition and jelly-like consistency. Such 
substances are agar-agar, which is extracted from a 
kind of sea-weed and comes in crisp flakes like break¬ 
fast food, and pectin, a similar material found abun¬ 
dantly in apples. These substances are dissolved in 
boiling water to a thick, brownish syrup, into which 
the thimble is dipped. In order to obtain the de¬ 
sired physical structure, the thimble is now treated 
with alcohol, which abstracts part of the water,. 
Next is prepared a solution of a mixture of gelatin 
and agar in proper proportions. To this is added 
a small quantity of some fat, a little soap, and a 
minute trace of salt. All these are included to rep¬ 
resent actual conditions in plant protoplasm, which 
contains a very small amount of a great many sub¬ 
stances. A layer of this hot mixture, a quarter of 
an inch thick, is applied to the inner surface of the 
thimble and allowed to harden, representing the 
plasmatic layer. 

A rubber stopper carrying glass tubes is insertedf 
in the thimble, and a solution of sugar is poured in 
to represent the cell sap. The “artificial cell" is 
now ready-for^ operation. 

UTiai will it do? In general, it may be answered 
that this artificial cell will do a great many things 
that its living model does. If the cell, constructed 
os described and filled with sugar aolution, ia placed 
in a glass beaker containing either pure water or’ ft 
solution of some salt, water alone or water plus 
particles of salt will past tlirou^ the cell wall and 
into the solution of suga^ If the cell was originally 
full of sugar solution, «ny furtiwr liquid pa^ng 
into it will cause an overflow trough the tube B 
(Figure 2), the amount of which overflow serves as 
a measure of the activity of the cell. 

In the case of the living cell, mwdi ia known about 
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WHAT THE ARTIFICIAL CELL IMITATES 
Figure I. Schematic diagram oj a root hair, the cell 
which protrudes from plant roots and absorbs plant food 


lU conduct m various salt solutions, what salts are 
allowed to enter and which kept out, and the speed 
at which each will act. Most of these facts have 
little rhyme or reason to them; that is, they do not 
seem to be explainable by the known laws of chem¬ 
istry and physics. Thus, when the solution in which 
the cell is immersed contains certain pairs of salts, 
there is often a curious effect spoken of as antag¬ 
onism, whereby the penetration of each salt is modi¬ 
fied greatly by the presence of the other. This 
phenomenon of antagonism has been thought char¬ 
acteristic of protoplasm, and there is no known 
property of the constituents of the protoplasm or 
of the salts which accounts for it 

In many such cases, Dr. MacDougal's artificial 
cell has proved itself to be a faithful reproduction 
of the living cell To the chemist this is a very 
striking thing, for it contains the insistent suggestion 
that this business of interference of ions, long a 
mystery, will ultimately prove to have a simple 
explanation in terms of chemistry and physics. 

One specific case of this general sort, where the 
artificial cell imitates nature in an astonishing 
manner, is that concerning the absorption by plant 
cells of the two common elements, sodium and 
potassium. These two elements, in their various 
compounds, are among the most abundant sub¬ 



stances in the world. From the chemical standpoint 
they are remarkable in the close similarity of all 
their characteristics. That means, in terms of the 
new science of atomic structure, that the atoms of 
these two metals have anhitectures as nearlv alike 
as two floors of a skyscraper. 

Sodium and potassium are, as would be expected, 
practically interchangeable in most experimental 
processes in which they take part One long-known 
and striking instance wheie they are quite different, 
however, is in their penetration into plant cells. 
Whereas theory would suggest that they would be 
about equally ahsorlied, experiment shows that, 
under comparable conditions, sixty times as much 
potassium as sodium is taken up and held by the 
cell. This goes absolutely against all chemical 
theory. About all we know about it is the repeated 
demonstration that it is so It has been often pointed 
to as a “property of life," oi as due to the “selective 
action” of the cell, indnaling that living processes 
are governed by laws entirely different from those 
holding in the realm of inanimate matter 

Artificial Cell a Practical Tool 

Now comes the artificial cell, made in the labora¬ 
tory, from materials as dead as a defeated presi¬ 
dential candidate, and having to the living cell only 
an approximate chemnal similarity. On subjecting 
his cell to appropriate experiments. Dr. MacDougal 
discovered that about five times as much potas-sium 
as sodium was absorbed At first glance, one might 
be inclined to say that, after all, there’s a big dif¬ 
ference between sixty times and five times. Quite 
true, but the point is that chemistry finds itself at 
just as much of a loss to explain the five times a.s 
It does the sixty times Biologists who have worked 
with the artificial cell an convinced that onie the 
true explanation is found for the five-fold deviation 
from the theory in this case, the same explanation 
will hold for the living tell. 

No claim is made that observation in the artificial 
cell of processes previously thought peculiar to liv¬ 
ing matter, constitutes directly an explanation of 
these processes. In no m use is this so The im¬ 
portance of the artificial lell is as a tool which is 
infinitely easier to handle and work with than the 
minute living cell. 

In our artificial cell, the chief initial difficulty is 
in the establishment of such a similantv between 
the actual living cell and its man-made model The 
author of the artificial cell makes no claim to perfect 
similarity. He knows quite well that hi» model is 
only a first short step. But he bi-lieves, and his 
evidence is oonvinc ing, that his artificial cell is so 
like the real cell that it will duplicate m principle 
certain actions which arc very imjiortant for the 
understanding of life. 

Our artificial cell will for a very short time take 


'I 



THE ARTIFICIAL PLANT CELL 


Figure 2 This ii not the actual artificial cell as it appears 
in the laboratory, but a si hematic diagram 

up food material and water, with coincident increase 
in size In other words it will grow. But unlike 
the real cell, it ceases to grow after a short time. 
To make it grow further, we must “wind it up” 
again, which means we must substitute new solutions 
for the spent ones Then growth proceeds for an¬ 
other short period, and again stops It has been 
ilemonslraled that, in this case, the cessation of 
growth is due to the cell system having reached 
what the chemist calls a point of equilibrium. That 
is, a slate of hiilance has been produced. 

The process of cell adion seems to be essentially 
a senes of chemical reactions These are going on 
at different rales and in different directions This 
being so, it is inevitable that sooner or later every¬ 
thing must come to a standstill 

The chief difference between the artificial cell 
and the living cell se.ems at present to be that in 
the former the intervention of man is necessary to 
“throw the switch”—that is, In iijisel the balance 
and start things going again--while the living cell 
IS apparently provided with some unknown mechan¬ 
ism for doing tins at the psychological moment, 

It may be-, indeed, tlml llic re.ally unique thing 
that characterizes a living cell as different from its 
man-made (onnterpari, is this mysterious device for 
pulling the trigger just at the right time. 



DR. MACDOUGAL’S “AUXOCRAPH’’ RECORDS THE SWELLING OF PLANTS THE SEVERAL INGREDIENTS USED TO MAKF UP THE ARTIFICIAL PLANT CKII 
Threo gtetiasu of Uving plmntt ere placed in the dish. As they swelt, the vertical rod which At the left is the complete artifirtal cell, set up On the right of it are the larwui ma/enals 

boars on them actuates the lever and the dock-driven recorder, which gives a permanent which make up its physical structure The glassware device shown near the txitemr right 

record of the amount and time of growth w a pan of the artificial cell shown at left 
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Our Point of View 


Coolidge Aircraft Board Report 

F the various Boards that have already 
reported upon the subject of aviation, 
the fust place in importance is taken by 
the Aircrnll Board, which was selected 
by the President and is composed of nine 
men, military and civil, of national note and carry¬ 
ing a high reputation in then particular s|)heres of 
activity The report is unanimous, judicial, and 
devoid of sensational statements Although it ret 
omniends no such coiuplete overhauling of the air 
service as ( olonel Mitihell would like to sec, its 
suggestions are fiighiv constiuctive and, it seems to 
us, arc- well suited to meet the problems of aviation 
in the United States, whether civtl or rtuiitary The 
proposals of Colonel Mitchell and his supporters 
are stated to he either exaggerated, or without foun¬ 
dation, and llie pioposal to create a unified uir set 
vice, and the plan of amalgamating the Arniv and 
the Navy m a dejiurtnient of national defense, with 
an air brunch, is rejei ied The report reconiniend- 
the creation of an additional assistant secretaryship 
dealing with iheir respective aircraft activities, tn 
the Departments of Uar, Navy and Commerce It 
believes that this would result in a hettei solution 
of aircraft pioblcms and open the wav for a more 
satisfactory advancement for Army and Navv fliers 

The Boaid believes that, because we are so well 
protected geographically, a large air forte is not 
necessary to the defense of the territoiv of the United 
States, but that the development of the use of civilian 
aircraft should l>e encouraged by creating a bureau 
of air navigation in the Department of Commerce 
under an additional assistant secretary. The fear of 
attack by a potential enemy of menacing strength is 
stated to be unreasonable. The strength of the air 
army in proportion to the general military establish¬ 
ment compares favorably, we are told, with that of 
any other power Our Army and Navy personnel 
IS found to lie of the very highest type. 

The report commends itself to us as meeting the 
problems of the present air situation in a reasonable 
and thoroughly constructive manner W'e are dc 
cidedly of the opinion that the liest way to build up 
our air defense is to encourage civilian aviation bv 
passing the long delayed laws which are so essential 
to its development. 

In this connection, it is in place to refer to the 
verdirt m the Mttchell court martial Unlike the 
inquiry by the President's Board, this investigation 
had to do with disiiplme and conduct He was 
found guilty of violating the Ninety-sixth Article of 
War. His criticisms of his superior officers amounted 
to msuhordmation. and Ins conduct was found to 
be prejudicial to military discipline. A strict render¬ 
ing of the law would tall for his dismissal hut 
because of Ins fine record in the war. he is merely 
suspended for a period of five years 

Fire Peril* at Sea 

Thai fire risk at sea is a fearful and ever present 
peril has been shown by several recent disasters to 
( oastwise freight-and-passenger ships They prove 
that, lliongh provision against foundering has made 
gieat strides; prevention of loss by fire, at least in 
these mixed freight-and-passenger ships, lags far be¬ 
hind The Steamboat Inspection Service, although 
It calls for hre-detecling apparatus, does not go so 
far as il should in demanding adequate provision in 
the holds for immediatelv putting out a fire, once 
it has been discovered Another, to ua, astonishing 


fact IS that the ship classification societies make no 
demand for adequate fire protection. Hence, we are 
not surpused that while losses through foundering 
are dei reasiiig, those due to fire are relatively on the 

Now, for the protection of their ships and passen¬ 
gers, the owners of the large Atlantic liners have 
voluntarily equipped their vessels with a system 
whiih instantly notifies the bridge if a fire starts in 
a hold and, also instantly, smothers the fire by flood¬ 
ing the hold with live steam or other active retardant 
The holds, It IS needless to say, are so constructed 
j- to hi, if we may use the term, fire-tight. 


The Sacrificial Pool of the Maya 
Indian Maidens 

The picture on thw oppoeite page shows 
the ghoulish oenote of sacrifice at Chichen 
Itza, the capital of the ancient Mayan 
empire. The cenote was venerated 
throughout Central America by the Mayas 
as the Holy of Holies. In its dark, deep 
pool, hundreds of young Indian maidens 
were sacrificed to the god of rain, says 
tradition. 

That this unhappy tradition is true has 
now been proved by dredging in the deep 
mud at the bottom of the pool, from 
which innumerable boaes of skeletons 
have been recovered. 

The Castillo shown elsewhere in the 
picture was the prindqMl temple, and 
from it the unfortunate maidens were led 
down the processionsU way with accom¬ 
panying music, to the sacrifice. 

Other features of d>e dty of Chichen 
Itza are shown as they recently appeared 
when the thick brush with which the site 
was overrun had been partly clciued by 
Dr. Thomas Gann’s recent expedition. 
Many of the buildings have yet to be 
uncovered. 


I lu- liie-prevPlitlon «Vf-lem Uial im installed nil the 
“crack” liners includes meana both for detci ling a 
fire and for quickly putting it out. Earii hold is an 
cntiiely separate structure, with bulkheads, deck*, 
and overhead casing of steel, and capable of being 
entirely shut off from the rest of the ship. From 
the top of each hold a small smoke pipe lead* to a 
eabinet on the bridge, where if vents to the air, 
means being provided to induce a slight exhaust 
suction. Individual steam pipes lead from the boiler 
room to the holds. Immediately, upon seeing smoke 
issuing from a tube, the officer on the bridge ran 
turn steam into the corresponding hold, quickly ox- 
itnguishiiig the fire. Another protection which 
-hould be applied to all passenger accommodation 
IS ilie provision of steej fire-bulkheads, extending 
1 lear across the long row of staterooms, at Stated 
intervals, and provided with fire-tight doors across 
the alleyways. 

The classification rules of the insurance companies 
and the requirements of the Steamboat Inspection 
Service should be modified to make all passenger- 
rarrying, ocean-going ships in coaafal service pro¬ 
vide both fire-detection and fire-extinctiein construc¬ 
tion and apparatus, before they receive either insur¬ 


ance or the Steamboat Inspection Service sanctions. 

The most elementary humanitarian considerations 
demand this, it was due to sheer good luck as to 
weather and location, coupled with the discipline of 
the crew and the self control of the passengers, that 
two shiploads of passengers were not wiped out by 
fire in the recent disasters. Had the ships been upon 
the transatlantic route and far from land, the fire 
which swept through the inflammable staterooms 
would have driven the passengers to the boats and 
left iheni at the mercy of wind and sea. 

Is Science Callow? 

What snence needs most today is a true vision 
rising above spectrometers, cell walls, vapor ten¬ 
sions. microtomes and polarities, and seeing beyond 
them—as far as man can hope to see—the end toward 
which all these humbler things are but little steps. 

Surh a vision is that of Professor Theodore D. A. 
Cockerell of the University of Colorado—biologist, 
roologisl, entomologist of note, but known, because 
of Ills writings, to all the biological world as “the 
Huxley of America”, a man who has made of a 
little corner of science a true philosophy, who has 
brought to those who care more for life itself than 
for a test-tube full of green precipitate, a foreshadow 
of what scieni*, under better guidance than that of 
our day, might mean to the “man in the street.” 

Concerning the higher beliefs of the true scientist, 
Professor Cockerel) says: 

“The scientific man spends his life trying to dis¬ 
cern the workings of the Law, in order that thought 
and deed may conform to Nature’s harmony. The 
more he investigates, the more sure he becomes Utat 
order prevails, and that there are no supernatural 
phenomena, nor ever have been. But we must hasten 
to add that he knows full well that only part of 
Nature is or can be revealcAl to him, and tliat beyond 
what he knows as science, is a vast realm at present 
beyond the reach of exjienment.” 

“This,” continues Professor Cockerell, “is why 
Alfred R. Wallace, one of the greatest naturalists of 
modern times, wrote in his ninetieth year that the 
attempt to solve Nature’s problems had given him, 
during his long life, an ever growing sense of mystery 
and awe.” 

And to us Professor Cockerell sends the following 
lines, which he conceives as if they were a fragment 
from a play: 

“0, every girl, within your breast a beating heart 
Records the pulse of Nature, has its part 
In the great order of the circling suns 
For all creation’s one, a single purpose runs 
Through warp and woof of time and space, 

And you, and we, with steady mind must face 
The thing that is, and learn to love its laws. 
Thus may our work be fruitful and repay 
The labor patiently bestowed from day to day. 
Thus may we join in Nature’s greater plan. 
Unfolding through the agee since the world began. 
Thus heatth becomes our friend, as we obey 
The ancient laws of life, and search alway 
To do her bidding. 

Yea, not even Love 

Dares scorn the fruit of knowledge, for above. 
Within, without, must order reign supreme. 

And Uw, unchanging, rules love’s golden dream.” 
Professor Cockerell has been invited to write for 
the Scientific American, and be will doubtless show 
us that what we need is more natural religion la 
science. 
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FIGURE 1. HOW THE KNIFE-EDGE TEST IS MADE. THE SIMPLEST EQUIPMENT SERVES AS WELL AS THE MOST COMPLICATED 
Lithi from the ytnhole, P, is reflected into the eye. The interposition of the hntfe.«dge produces shadows on the mirror like the shadowgraphs at top of /sages 8WS 


Mirror Making for Reflecting Telescopes 


■ how elaborate and accurate the 
rest of the ingtrument, if it ha* a 
poor mirror, it is hopeless. Con¬ 
versely, a good mirror, even if it 
is crudely and sunply mounted, 
ouikes a powerful and efficient astronomical tool. 

We are concerned in this article with the shaping 
of the telescope mirror. This consists solely in giv¬ 
ing the upper side of it a concave, polished surface. 
This surface is to be so nearly spherical that we 
shall first attempt to make it precisely so; and at 
the very last we shall alter it to the kind of surface 
familiar to us all in automobile headlight reflectors. 



The best place to work is the ceilar, where the temperature 
IS reasonably ronsrant, an essential condition 


By Rmsell W. Porter, M.S. 

Optical Associate, Jones and Lomaon Machine Company 

and known among the highbrows as a paraboloid 
of revolution. 

Such an automobile headlight has the property 
of throwing out from a concentrated source of light 
placed at a focal point near it, a beam of parallel 
rays. (See Figure 6.) We shall, however, use this 
reflector the other way around, that is, by receiving 
parallel rays of light from a distant object (star), 
and by reflecting them from a properly curved 
mirror we shall bring them to a point or focus (F, 
Figure 6). 

Our curve, however, is so small a portion of this 
widely sweeping parabola (the black area represents 
the mirror) that it is extremely shallow, and so it 
nearly coincides with the superimposed spherical 
curve. At first, therefore, we shall seek to hollow 
out a spherical curve, later deepening it very slightly 
into the paraboloid. 

Since the angle of incidence of a reflerted beam 
of light IS equal to the angle of reflection, the par¬ 
allel, arriving rays will be reflected approximately 
to a focus whose length may be regarded as one-half 
of the radius of curvature, C-A, Figure 6. 

Enlarging the mirror of Figure 6, A, we have in 
Figure 8 the essentials of the Newtonian, reflecting 
telescope. Light from a distant object falls down 
the tube to the mirror, and normally would, by re¬ 
flection, produce an image at the focus, F. The 
converging rays are, however, intercepted at D by a 
small diagonal mirror or prism that delivers them 
to a lens called an eye-piece at the side of the tube, 
where the image is examined. 

1 will lake as our standard, a mirror six inches 
in diameter, having a four-foot foi'al length. Tbe 
beginner is not advised to essay a larger mirror for 
bis first eifort, since his difficulties will be found to 
muiliply quite disproportionately as the diameter 
increases. If two flat glass disks (A, Figure 7) are 
ground together, one over the other, with an abrasive 
between, lo and behold'—the upper one becomes 
concave, the lower one convex. This is because the 
center receives constant wear, while the outer por¬ 
tions, overhanging part of (be time, receive less wear. 

A straight, back-and-forth stroke, in which a given 


point on the upper disk moves across one-third the 
diameter of the lower, has the property of holding 
the two surfaces spherical. This is due to the fact 
that spherical surfaces are the only ones which re¬ 
main in continuous contact at every point when 
moved over each other in any direction. This fact 
is a veritable godsend to the amateur—and to the 
professional, loo, for that matter—for he may go 
confidently forward through the different stages of 
grinding and polishing with the knowledge that his 
mirror will come out nearly as it will be when it is 
finally deepened into a paraboloid. 

The depth of the curve increases with grinding, 
and is gaged with a template of proper radius. 
Since by our rule, the radius, A-C, Figure 6, of the 



FIGUKE 3: THE FOUCAULT. KNIFE-EDGE TEST 
fTUh a lamp and rotor blade, Imperfectioru rtf the oriot 
a mUUonth of an inch can be detected 
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FIGURK 4 

Preparing the pitch lap, or polisher 


curve of the glass is twice its focal length A-F, a 
template is made from tin, with a radius of twice 
48 inches, or 96 inches. Therefore a stick of wood 
(not a string, which would be elastic) should be 
tacked to the floor at one end so as to pivot, and a 
knife point held at the opposite end, or a sharpened 
nail driven through at the proper distance, should 
be used to scratch the desired curve to which the 
tin should be cut. For our six-inch mirror the hollow 
will come to about .0,5 inch deep. 

The lower disk of glass is fastened to a pedestal 
or to a weighted barrel so that one can walk around 
it in grinding, or it may be held between one remov¬ 
able and two fixed buttons on the corner of a stout 
bench or table (See Figure 2 ) Using melted 
pitch, a round handle is attached to the upper disk, 
which 18 first heated in cold water to a slightly un¬ 
pleasant warmth for the hand, taking care that no 
cold water drops fall on the warmed disk, for they 
might break it. 

The grinding is done by placing wet carborundum 
grains of successively finer sires between the two 
disks, care lieing taken after each size is used to 
wash all parts of the work entirely free of the larger 
sized grains, which would otherwise scratch the disk. 
The strokes are straight forward and back, the center 
of one disk crossing that of the other. The glass 
also rotates bit by bit in the hands, in order to 


present a new direction for each stroke; and from 
time to time, in order to prevent the wearing of the 
glass unsymmetrically, the worker shifts positions 
around the pedestal; or, if working on a bench, he 
turns the lower disk, c.alled the “tool” (we shall 
discard this tool at the end ) to a new position. 

Each grade of abrasive is used long enough to 
remove the coarser pits left by the preceding grade, 
and it will save much lime and labor in the polishing 
if a small quantity of washed 6F (“.sixty minute”) 
emery is used after the Number 6(X) carborundum. 

All the preceding work is covered in great detail 
by Ellison in his book, “The Amateur’s Telescope,” 
which at the present time is the only modern book 
of this nature available. [Editor’s note; See list 
of literature and materials, prepared by Mr. Porter 
and printed in the Digest department of* the present 
issue.] 

The bench and both disks are now thoroughly 
washed in order to remove all traces of grit, prepara¬ 
tory to polishing. 

Pitch IS melted over a stove. It is tempered by 
adding (not over the fire) sufficient turpentine until 
a cooled sample placed between the teeth will ju.st 
“give” slowly without crumbling, or will show a 
slight indentation of the thumb-nail under moderate 
pressure. The pitch is poured (Figure 4) over the 
tool, which has been warmed in water, and dried, 
and when it is partly cool, the glass is wetted (in 
warm water) and pressed down on the pitch until 
perfect contact is obtained between glass and pitch. 
V-shaped channels an inch apart are now cut across 
the pitch at right angles to each other, to allow free 
access of the rouge and water to all parts of the 
glass. Do not center this system of channels or 
you may produce zones in the mirror. See Figure 11 

Rouge mixed with water is now substituted for the 
carborundum and the polishing is carried on to com¬ 
pletion, using the same strokes as in grinding. The 
time thus far consumed in grinding should be about 
five hours; polishing may require nine hours, divided 
into “spells.” Through all these operations Ellison, 
the author of “The Amateur’s Telescope,” goes with 
painstaking care, antu ipating the pitfalls into which 
the tyro inevitably falls. Were 1 to emphasize one 
caution over another, it would be the care required 
in preserving complete contact between the glass and 
the pitch lap surfaces while polishing 

If one-third strokes have been maintained in grind¬ 
ing and polishing,t^he surface of the glass will be 
nearly spherical. How shall we find out’ The 
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Culling channels in ihe pitch lap 

method 1 shall now describe is one of the most dcli- 
(<ite and beautiful tests to be found in the realm of 
physics. By it. imperfections of a millionth of an 
inch on the glass can be detected, and all the tools 
required are a kerosene lamp and a safety razor 
blade' This method of testing mirrors, called the 
Foucault knife-edge test, was unknown until about 
1850, before that time mirror makers were groping 
in the dark. Even the great Herschel—father of the 
reflecting telescope—did not know when his mirrors 
were right, except by taking them out and trying 
them on a star. 

If an artificial star made by a tiny pinhole (use 
a needle point) in a tin chimney on a kerosene lamp 
(an electric lamp will not be suitable! were placed 
at the c-enter of the sphere of which the mirror’s 
curve IS a very small part, all of that portion of the 
light that emerges from the pinhole and strikes the 
mirror, is reflci led back to the pinhole; for these 
light rays are all radii of the sphere, and by reflec¬ 
tion they must return as radii back to their source, 
the pinhole. 

In practice, the pinhole is pushed over a little to 
the right of tlie center of curvature so that the cone 
of reflected light may clear the chimney and enter 
the eye, as shown in Figures 1, .5 and 9. The mirror 
18 placed on its edge on some suitable support, at 
tabic height, in a fairly darkened room The lamp 
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A^^EARANCe QA A1/RROR Kf^lFE EDGE /NSfOE THE 
Beaore tme fn/fe eoc^ ceajtee of cofmature of 
curs the reflected l/gft. the m/ffor. 


and ihf knift'-rclgr (niouiitcd on a l)lo( k of wood) 
are placed on a table as shown, and about eight fe<’t 
Iroiri the mirror, \]z., at its (enter ol (unature 

At first, (onsiderubh dinuullvmav be en< ounlered 
in picking up with the eje the reflet ted tone of light 
One way is to replaie the tin (hininev with a glass 
one. walk awu\ from the lamp, keeping it in line 
with the mirror, when the image of the lamp will 
be seen in the minor itself I'lien bring the e\e 
forward slowly, keeping the lamp image in view, 
and move the knife-edge to the nglit until it i uis off 
half of the image The tin thirnnev is then put on 
and the image of the pinhole may be picked up 
somewhere near the edge of the salet> razor blade. 
An alternate method is to use a pieie of ground 
glass, winch (an be prepared by tubbing it with 
carborundum, to explore the neighborhood of the 
lamp, puking up the biighi spot of light on it As 
the eye ap|)ronthes the position shown in the figures, 
this pinhole image begins to expand until a position 
is reached where the mirror is flooded with light 
over Its entile surfate—almost dazzling (See 
shadowgraph A. above I 

Now comes the remarkable knife-edge test. The 
razor blade is moved m from the left until it cuts 
into the reflected cone ol ravs If at a, figure 0, 
that IS, inside of the center of cuivatiire, a shadow 
will ( ome 111 on the miiror from the left, as migfit 
be expected (shadowgraph Hi If however, it cuts 
(he ravs at c, Figure 9, that is, outiuie the center of 


(unature, the shadcow will advance over the mirror 
from the right, giving an appearance the reverse of 
shadowgrajih B (or as B appears with the page 
turned upside down I But at the center of curva¬ 
ture, b, the mirror, if spherical, darkens simultane¬ 
ously over Its entire surface, becomes evenly gray 
(like shadowgraph C), and as the knife-edge is 
moved farther, it quickly vanishes. This is the 
simple lest for a spherical surface, but it would be 
sheer luck if one’s mirror appeared thus at the first 
test 

\ lewcd as jiisl described, the aiirface of the curved 
mirror does not seem curved, but ha« the strange 
illusion of being flat. The observer knows it actually 
has a section like Y, under shadowgraph C, but it 
appears flat, like apparent section X, same place. 

The surface having been brought to a sufficiently 
fine polish and to a spherical curve, the remaining 
work on the mirror, known as the “figuring,” con- 
si.sis in slightly deepening this spherical surface into 
a puraholoidnl surface, and this is done by polishing 
away the center faster than the edge. The final goal 
IS to make the mirror appear, when the razor blade 
1-. beginning to cut off the light, like the shadow¬ 
graph E, F, oi some intermediate depth, depending 
on the foial length, which need not be exact. 

A (ommon imperfedion wi^ be a raised or de- 
piessed zone, appearing like C and H in the shadow 
giapliH, whose true (lower) and apparent (upper) 
sections are shown beneath them In the case of the 


laiscd zone the shadow has all the reality of a fiat 
surface on which is a raised portion in the shape of 
a ring, the left slopes a, a, shadowgraph G, being in 
shade, the right slopes b, h, being in the light, as 
rhouf'h the mirror were illuminated by a lamp 
placed on the opposite side of the glass from the 
knife-edge, as at X, in Figure 9 Figure 12 is an 
attempt to show how this imaginary lighting, at 
grazing incidente. would produce these shadows. 
Here the shadow of the man’s fingers is superposed 
over (he knife edge shadow of a paraboloid. Con¬ 
versely, a depressed zone (shadowgraph H) will 
have Its lights and shades reversed. 

Other cliaracteristii shadowgraphs shown indicate 
curved surfaces well known to geometers under 
mouth-filling names I would lefrain from repeat¬ 
ing them here for fear of throwing the novice into 
a panic of discouragement, but they must, neverthe¬ 
less, Ik- labeled for purposes of identification. Per- 
lia|>s It will refresh the student’s memorv to note 
again the relations of these curves as shown in conic 
sections (Figure It). 

We have already considered the sphere wliose 
section gives a circle (near lop of cone. Figure 11) 
Its neighbors above (unlabeled I and below are the 
ellipsoid whose- shadowgraph, shown at D of the 
shadowgraph senes, presents a raised center and 
edge The next curve is the parabola, its corre¬ 
sponding surface being the paraboloid, having an 
appearance the reverse of the ellipsoid, that is, an 



AN EFFOnX TO FXF'LAIN THE ILkUSION OF THE .SHADOWS 


FIGURE 13- FIGURING THE MIRROR IS THE MOST CAREFUL WORK OF ALL 
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apparently depressed center and edge, like a “Life 
Saver” tandy with its central hole filled in T/iu is 
the surface of a perfect telescope mirror 

A paraboloidal mirror ol short focus gives the 
stronger shade (shadowgraph E), a mirror of long 
focus gives a fainter shade (shadowgraph F). Our 
mirror, with focal length Hjiproximately mx limes its 
diamelei, is about inlermediale The hyperboloid, 
corresponding to the hypeibola (Figure 14.) is not 
shown in any of the shadowgraphs, its .shadows are 
those of an exaggerated paraboloid, that is, quite 
dark, with the irest of the raised area nearer the 
edge of the mirror. 

There is something untanny about these shadows 
and shadowgraphs. As before mentioned, they 
should all be interpreted hi though illuminated by 
light coming in from the right. But if one can force 
one’s self to imagine these shadows us produied by 
light coming from the left, they will give an im¬ 
pression exactly the obverse. Foi exuitijile, in the 
lase of the zone (shadowgraph G), one cun change 
Its appearance from a bas-relief to an intaglio, like 
shadowgraph H. by imagining it lighted fiom the 
left; and with a little experience one can make it 
jierform in either manner at will The rule is to 
consider the light coming from a direction opposite 
to the knife-edge Ellison is almost iinupie among 
mirror workers in placing the light on tlie left and 
the knife-edge on the right. 

Now all of these possible surfaces into which one’s 
mirror may develop, are to be treated in the same 
way—the appareiitl> raised portions are worn down 
to an apparently flat surface. There are several 
ways of accomplishing this result and all are de¬ 
scribed by Ellison in his book, at greater length 
than the present space could possibly permit. In 
general, a zone may be reduced by removing a 
part of the pitch lap, for it is evident that a square 
of pitch removed as shown in Figure 11 would 
tend to raise a zone on the mirror. The danger 
here is in producing unexpected xones, and the draw- 
badc of having to remake the lap (always a fussy 
job) if the altered pilch fails to correct the glass. 
Suffice it to say that, as explained in Ellison’s book, 
there are several strokes and positions of the glass 
overhanging the tool that will bryig almost any 
surface to that of the desired sphere, ready for the 
slight deepening into a paraboloid, without changing 
the lap. 

This is the hardest, but at the same time the most 
fascinating, part of mirror making. Any one of 
these surfaces is so close to the sphere that no me¬ 
chanical means could detect a difference between 
them. And yet, under the knife-edge, each type 
stands out glaringly with its own characteristic 
shadow—never to be forgotten when once seen. 


I.et us now assume that the mirror has been 
brought spherical—that it appears flat, under lest 
The curve now lo be sought belongs to type E, F 
(shadowgraphs). This is very close lo the sphere— 
so i lose that but a few moments polishing with a 
long stroke, or by letting the glass overhang the 
tool sidewise, will proiliKc it. frequent testing is 
therefore essential during this crucial work of figur¬ 
ing the mirror. 

In Figure 10. the two ( urves represent sections of 
a sphere and of a iianiboloid It is evident that liie 
parabolic curve is flalter at the margins, C, C, of 
the glass than at the <eiilial portion, D-D There¬ 
fore light reflected from the pinhole will bring the 



The curves we are dealing uith are sections of a cone 


ravs from C and C to a |>oint at B. on the axis of 
the mirror, further away than the point where the 
deeper part of the curve, 1) D will focus them 

The distance between A and B is given from the 
equation, AB equals the square of the radius of the 
mirror, divided by its radius of curvature Sub¬ 
stituting for our six-inch mirror of four-fool focal 
length, we have, AB equals (.HI® divided by 96, or 
9/96, which is about one tenth of an inch. 

We now diaphragm out all of the mirror except 
a half-inch around the margin, and mark on the 
table the position of the knife-edge when the light 
darkens equally over the exposed portions. All of 
the mirror is then covered except a central portion 
two inches ’in diameter, and the knife-edge test is 
again applied similarly. This time, if the surface 
is correctly parabolized, we shall have to move the 
knife-edge toward the mirror one-tenth of an inch, 


us above determined In botli of tin uliove tests, 
what wc aie ically doing is lo scled limited parts 
of the paraliola and regard eiii b ]mrl us loially 
spbcriial, and then determine the degree of para¬ 
bolization by ascertaining the diflcrence in focal 
length of the lesjiedive spheres 

'silvering is now ui ordi i The Buriau of Stand¬ 
ards at Washington will provide, for the asking, a 
piimphlet des(ril)mg the silvering pioiess—how the 
glass is properly tbaned, the necessdr> ehcmicals 
and how ihev uie used. Ellison also gives diredions 
for silvering. It was some time before ] produied 
a good, lough, silvei coaling, but if I hud had aieess 
to the pamphlet referred to. there would have been 
no trouble 

I inallv, if H lacquer (see appendix in Digest de¬ 
partment), diluted SIX limes with um) 1 acetate, is 
poiiied over tin miiroi and ullowed lo dry with the 
glass on Its edge, the lustre of the sliver will lie 
prolonged foi yeais, without iii any wav impairing 
ils optical pioperlips 

Nothing bus been suid here about sc rati lies, 
effects of changed leinperature on the glass, where 
l>est lc> work, testing with an eye-pieie, testing at 
the focus, the dreaded turned-down edge, sticking 
of the glass, the vaiious sirokev anil altered laps, and 
so on Llhson covers them all 

Sii Howard (truhh. the well-known English maker 
of telescopes, is credited with the remark that “when 
the mirror has been brought to u complete polish, 
the work is about one-quarter done ” And while it 
IS true that the long interval ol figuring with its 
inierminuhle testing, lues tin- soul of the amateur, 
let him take jinde in the fait tliul hi ts dealing with 
—and ronlrolling—nnnule errors u thousand limes 
smaller than those dealt with by a mechanic or 
machinist, and in the salisfui lion of knowing that 
witli this minor made with his two hands he will 
he able lo see the polar eaps ol Mars, Jupiter’s 
hands, Saturn’s rings, nebula-, i luslers and double 
stars—an inslrmiienl that would have excited the 
envy of even Galileo and Newlon. 

My experience has been this, that anyone who 
can use his hands, is possessed of moderate patience 
and sufficient reasoning ability lo interpret the knife- 
edge shadows, eiiri make a good mirror Without 
these attributes he had Ivetier foregn the venture. 

Mirror making bus many points to commend it. 
The tools are easy to make. The cost of materials 
IS (eoinpared to results) low The work may lx- 
earrird on at odd moments, day or night and in 
anv available room of the home In short, it i ori- 
tains the elements of .i real indoor sport 

Q i\ext month Mr Porter will describe a number 
of mountings suitable for the amateur's telescofw. 
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Girdling the Earth With a Radio Beam 

Marconi's Invisible Shaft to Encircle the Empire on Which the Sun Never Sets 

By Ornn E. Dunlap, Jr. 



111^ \aiiouf (.oloJlle^ of the Britmh Etripire 
are being linked bv Marconi's latest 
development, the short-wave l>eain trans¬ 
mitter, whi(h (onrenlrales ladio energy 
as a searchlight reflects light in a defi¬ 
nite and desired direction 

Finishing touihes on installations ol this up-io 
date system are being made near Montreal, bv the 
Marconi Wireless Telegraph Companv ol Canada, 
for direct coniiniinication with England and Aus¬ 
tralia. The transmitters are Ux ated at Druminond 
ville, forty-five miles east of Montreal and the re 
ceiving stations are at Yamathnhe, approximately 
the same distance from Montreal, but twenty-five 
miles north of Drunimondvillc. 

These Canadian beams will Ive the first links to be 
forged in the world wide, imperial wireless net An 
agreement made with the British Fostiiia«ter General 
on July 28, 1924, provided that the Canadian Mar- 



(oni Company should construct a beam station in 
the Dominion for communication with stations to l>e 
built in England by the Marconi Company as con¬ 
tractors for the British Pont Office. The definition 
of a beam contained in that agreement is that the 
sending and receiving stations are capable of work¬ 
ing simultaneously, the sending station to have an 
input power of at least twenty kilowatts, with an 
aerial system so designed as to concentrate the 
emitted waves with an angle of thirty degrees, and 
the receiving section to have a similar antenna sys¬ 
tem designed to focus the waves at the receiving end 
In England, both transmitting and receiving stations 
are to be capable of operation at the Central Tele¬ 
graph office in London by means of remote control, 
and in Montreal, remote control will be used from 
the office of the Canadian Marconi Company. Each 
station is to be capoble of communication at a speed 
of lfl()-five-lctler words per minute ea<h wav, during 
a daily average of eighteen hours 

New System Concentrates Energy 

The Australian Government, through its operating 
company, the Amalgamated Wireless (.Australasia) 
Limited, has conlratled with the Marconi Company 
for ilip ereition in Australia of two lieam stations 
for high-speed service It i* planned to have one 
iraiismiller commimuate direct with London and the 
other direct with Montreal. The stations will be 
designed and equipped for maintaining communica- 
lion tweiiiv four hours daily throughout the year 
and for duplex operation with both countries at high 
speed It 18 expected that these stations will be 
open to handle public messages by March, 1926. 

Plans are also undc-r way for the installation of 
Iceam siniions in India and South Africa for contact 
with London 

Marconi has pointed out that a iremendous waste 
of power occurs in the modern transatlantic com- 
mc-rc nil stations, whic h he believes are destined to be 
sc rapped and replaced by the abort-wave beam in¬ 
stallations The ability of the new system to concen¬ 
trate energy saves electrical power and makes the 
method far more economical than the present high- 
frequency alternaior or vacuum-tube installations, 
which radiate waves to all points of the compass. 

Marconi, in his inaugural address as president of 
the Royal Society of Arts in London, said, “Most 


people may now agree with me that wireless waves 
are far too valuable to be broadcast in all directions, 
especially when it is desired to communicate only 
with one particular place, and I do not understand 
why. for example, me^ssuges which may he intended 
for Canada or South Africa should be scattered 
simullaneoiislv, jiretl) well over all the re.sl of the 
world I can well understand the utility of the non- 
directional stations for many naval and marine pur¬ 
poses, and of course for broadcasting; but for ordi¬ 
nary effic lent communication between fixed places, 
or between one country and another, I think the 
right and logical thing to do, if possible, from the 
point of view of secrecy and economy, is to concen¬ 
trate all the radiated energy into a lieam directed 
toward the country or place with which it is desired 
to communicate. 

“The number of available wavelengths is very far 
from being unlimited; and if a wavelength which Is 



SENATORE MARCONI IN THE RADIO ROOM 
The inventor of mrrUia for the pan ten yean hat been 
devoting hit energiei to the development of the beam syttem 
of traniimistion and reception. Wuh the atsittance of C. S. 
franklin, erttenmentt wdng the refieetor method, with vary 
thort wme lengtht, were earned to a lUccetsfuf concliuion 





being utilized for (oititnutiu ation between England 
and India is allowed to spread to Afrun and Amer¬ 
ica, It would most probably interfere with the free 
use of that wave in these countries.” 

Senator Marconi explained that, while the limita¬ 
tion of the working period of a beam to practically 
the hours of darkness constituted an undoubted dis¬ 
advantage, still the economical advantages, together 
with the reliability and possibility of working this 
svstem at much greater speeds than would be feasible 
with present high-power, long-wave installations, 
went far to convince him of its practicability. 

“Results of experiments,” said Marconi, “have 
fully confirmed mv expectations in regard to the 
behavior of the, various wavelengths over great dis 
tancea I have no doubt that the information gained 
will render possible the installation of comparatively 
low-power stations capable of establishing and main¬ 
taining commercial services by day and night be¬ 
tween England and the most distant parts of the 
globe. The low coat of this system, both in capital 
and running expenses, compared with that of the 
existing type of stations, must prove to be very great, 
and should bring about the possibility of reduction 
in telegraph rates for all long-distance communi¬ 
cation, besides making direct communication with 
smaller outposts of the Empire remunerative. 

“Already the size and power of some of the most 


modern long-wave stations is becoming a serious 
financial pronleni. The newly equipped station at 
Buenos Aires, for example, was designed primarily 
for communication with Europe over a distance of 
about 6,000 miles It employs 800 kilowatts and 
an aerial supported by ten towers, each 680 feet 
high. This station usually works on wavelengths of 
about 12,000 and 16,(Xk) meters Another example 
IS the British Post Offii-c station Icw'atcd at Rugby, 
which employs 1,000 kilowatts and an aerial sup¬ 
ported by sixteen towers, each 820 feet high.” 

Radio Beacon Guides Ships 

A ten-kilowatt beam station projecting its radiation 
in a narrow ten-degree band becomes, so far as a 
distant receiver is contemed, the equivalent of a 
J60-kilowatt transmitter, radiating broadcasts in all 
directions. The engineers explain that the possibili¬ 
ties of concentration do not end here. A similar 
leflector can be used at the receiver, whereby energy 
can be drawn from a wide area of the advancing 
wave front and concentrated on the receiver, giving 
a further increase in the total power intercepted. 

Due to the size of the reflector which, for a given 
degree of concentration, increases with the square of 
the wavelength employed, the system i« more adapt¬ 
able to short waves, up to l.SO meters It is esti¬ 
mated that it will be pos-iblc to handle more traffic 


during tvko houis with one of these short-wave beams 
hetHecn Australia and London than could he dis¬ 
posed of bv a 1,(KKJ kilonull broadcasting plant dur 
ing twenty-four hours 

The masts of the beam transmitters are arranged 
in a straight line at right angles to the direction in 
which communication is to he established The 
aerial and reflector consist of a number of vertical 
Hires suspended from triatics attached to crossarms 
of the masts. 

Senator Marconi has also developed a special 
application of the beam system in the form of a 
radio beacon for the purpose of guiding ships Sig¬ 
nals are projected in a narrow beam and a different 
Morse letter is flashed as the beam points to different 
points of the compass The observing officer on the 
vessel listens in and hears a series of Morse char 
acters as the beam sweeps slowly past the ship The 
letters he hears tell him by reference to a chart the 
direction the beam is pointing at any given inslant, 
and therefore, the middle letter of the series of letters 
he detects gives him his exact position. The signals 
are radiated on the six-meter wavelength The cost 
of the receiving apparatus is low and consequently 
the system is brought within reach of all ships, even 
lugs and trawlers One of these stations, which 
works automalicallv. !•< loialed at South Foreland, 
England. 
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Neptune and the Postman 

No stress of weather ever prevents the Mail Boat Servire from taking of- extend over 750 miles. On Christmas Eve, 1924, the Olymoic arrived with 
foreign mail from incoming ships in New York Harbor Day and night, everyp 14,151 bags and five mail boats were required to transport it. We are indebted to 
day m tlir year, the staunch little fleet is ready to take off from one to fourteen Mr. W. J. Treloar, who has direct supervision of the Service, for many courtesies 

thousand hags of mail. The idea is that the mail can he transferred while the to our artist and editor on several trips down the Bay. The Harbor Mail Boat 

I’uhln lhalth Inspection of passengers and crew is taking place at Quarantine. ( Service comes under the direction of Second Assistant Postmaster General W. 

The saving m time in expediting the mail is from Iwentv four to forty hours Irving Glover, and Mr. R. P. Williams, Superintendent of the Railway Mail 

over the old method of handling on the pier. and. in the case of mail for the Service, New York. 

Far East, the saving is often from eight to ten days. Chutes and nets are in Tbe upper view shows SS. Mauretania, slowing down at Quarantine. She 

leadiness when the meoming vessels droji am hor When the mail is trans- will not have long to wail, for the Pre5i'/eiiMmiddle right) left her pier an hour 

ferred, word is flashed to the Post Office and trucks are entrained to handle the ago. On the left is shown the chute and protexrtive net. On the lower left is 

mail During 192), ],.S.52 vessels arrived in Quarantine with mail cargoes, a shown part of 4,000 bags of mail. The insert shows an open port, used on 

total of 9()0,448 hags lieing received. If laid end to end these bags would some vessels. At the lower right is the ramp taking off the mail at the pier. 
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Canned Radio Telegraphy 

With Phonographic Records the Army Is Learning Modern Methods of Signaling 

By Albert G. Ingalls 


[OIN the army and learn radio telef'raphy! 
In the World War mont of the pernonnel 
of the army was required to learn sema¬ 
phore signaling, a system of transmit- 
ting intelligence letter by letter by 
means of motions of the two arms of the signaler. 
When, however, these men actually reached France 
they found tliat semaphore and wig-wag signals, 
useful in old-fashioned warfare, were of little use. 
Electricity works faster, is more accurate and de¬ 
cidedly safer to the signalman than a method which 
renders him conspicuous. 

Telegraphy has now become so important in the 
army that a large proportion of its members, both 
officers and enlisted men, must know how to read 
the language of dots and dashes How to telegraph 
by radio or by wire is now being taught to army men 
in a standardized, uniform manner, by means of 
permanent wax phonograph records, exactly the kind 
into which many business men now dictate their 
correspondence. 

Proficiency a Matter of Aptitude 

These records do not instruct orally like the 
phonograph which instructs you in your morning 
setting-up exercises, hut they actually telegraph. 
When you put oiw on an ediphonc you actually hear 
a telegraph sounder or a hiuzer at work, sending 
you messages in perfect, clear Morse or continental 
code. You can even make your own records and then 
sit back and “play” them, listening to vour own 
style of telegraphy and picking out lotir own faults. 
Records of this sort, made originally hv an exjiert 
telegrapher whose style of transmission surpasses 
that of the average erring telegrapher in smoothness, 
case and clarity as much as legible handwriting 
surpasses poor handwriting, are now being used 
throughout the United States Army for instruction 
in both radio and Morse telegraphy 

In this manner eyery camp, unit and remote army 
post, whether in the United Stales or in the itisuiar 
possessions, is provided with a mechanical tutor in 
this important branch of the signaling art. More¬ 
over, beginners are insured against unconsciously 
acquiring the careless styles of telegraphy of many 
ordinary instriirtors. \^'ith the new system, which 
was originated by Captain John P Ferriter, aided 
by Captain F, Allen and Master Sergeant K. E 
Stradley, all of the U S. Army Signal Corps, almost 
anyone, whether a proficient telegrapher or not, may 


instruct in either Morse or radio rode telegraphy. 

Keeently the writer visited Camp Alfred Vail at 
Little Sliver, New Jersey, not far from New York 
City, in order to sec the new method of instruction 
in actual use. 

The school was in full blast. One large class 
consisted of officers, mostly captains and lieutenants, 
.sealed before long tal>h>, silently ahsorhing radio 
signals from headsets and printing ihe reieived 
sigcnals on paper. Several foreign officers were 
included in this class. The other class, consisliiig of 



THE AKM'l IS WIDE AWAKE 
Learning radio and Mort/ hlegraphi Irnni war treordi, at 
(.amp Hired f ail 


enlisted men detailed lo Camp Alfred Vail from 
various units of the army, was copying telegraph sig¬ 
nals from ordinary Mor-c sounders In both cases 
these signals proceeded mechanically and eleclrually 
from a small ediphone whose sjiininng record made 
the groups of dots and dashes and spares which com¬ 
pose the signals. 

Both officers and enlisted men receive identical 
training, the course lasting nineteen weeks At the 
end of this period they are turned out capable of 
receiving and Iransmitling lelegraphu comniunnu- 
tions at the rate of twenty words per minute, a good 


rate of speed for telegraphy One might logically 
expect the officeis, since they are chosen as officers 
hec-ause of superior irilelligenee, lo learn the art of 
teh-gruphv more- rapidly than the enlisted men Yet 
this 18 not the case Neither class exc els. Telegraphy 
IS not acquired through the exercise of the intelli¬ 
gence, and the only critenon lor predetermining a 
man’s natural aptitude for it is an aptitude test, such 
as the one devised by Ciaptam Ferriter 

The aptitude test simply consists in making telc- 
giaph signals, pronouncing their alphabetical equiva¬ 
lents after each one, and then testing the memory 
of the men for the retention of these sounds. No 
effort IS made here (or at any subsequent tune) to 
teach the students dots and dashes Instead, the 
groups of dots and dashes that c onslitute letters 
are menionzed as groups. 

Individuality in Sending 

The mechanical principles on which the records 
are made are fundamentally quite simple. Alterna¬ 
ting current is hiijqilicd from a microphone howler at 
the frequency of IKK) cycles per second, a rule which 
furnishes an agreeable lone for bu/zer telegraphy 
A telegrapher chosen for Ins excellent transmitting 
ability--telc’gilijihers put as much individuality into 
their sending as there is in ordinary handwriting, 
and some of it is as c areless--sits down and makes 
and breaks the flow of this alternating current with 
a telegraph key, making the required signals This 
causes a stylus lo hile into thc' groove of the wax 
record for each alternaliori while the key is closed 
What IS produced on ihe wax record is a senes ol 
little indentations, not very dissimilar from those on 
any phonograph rec'ord 

When such a record is placed on the ediphone and 
run through, this serie.s of indentations makes and 
breaks the' circuit, and through other connected 
apparatus this act nates the diaphragm of the head¬ 
set on thc student's cars m corresponding manner 

This system of leaching radio telegraphy would 
be invaluable in time of sudden wartime expansion 
of the Army, for it would eiiahle inillmns of men to 
learn radio telegraphy from inslriirlors who were 
comparatively imfainiluir with telegraphy. Ii would 
he esperialiy useful in the Nary, the National Guard 
and in the Organized \rniy Reseryc* In short, it 
replaces a slow, laborious and only partly uniform 
method of leaching telegraphy with a standardized 
method capable of rapid expansion in time of wut. 



ONE WAX RECORD CONTROLS ANY NUMBER OF TELEGRAPIl IN'';TKL'\U N1 .'c 

Few telegraph operator! can transmit umjormly perfect telegraph signals by hand, as these comparativi n cords of teller. 




94 


SCIENTIFIC AMERICAN 


Fbbbuaby, 1929 


What Are Shooting Stars and Meteorites? 

The Vast Majority of These Brilliant Objects Are Smaller than a Pea 

By Henry Norris Russell, Ph.D. 

I^rn[r»nor of Ahtronoin) at Princeton llniverwty 
Hespurdi Associate of the Mt Wilson Observatory of the CBrnegie fnslitiilion 


|Nh funtiol wulih the sky for ati hour on 
d tloar evt'nttig without setutig star-ltke 
specks of ligfil, whiclt (iasli at ross the 
[icHveiis, and \anish in the Iwnikling of 

- an rye, leaving perhaps a Idinl trail of 

light behind theni, which enduies lor a moment ot 
two longer Everybody who knows anything about 
the heavens knows these “shooting stars” are thou¬ 
sands of times nearei tlian even the moon, and yet 
are really part of the aslionomer’s field of study 
They are little lumps of mutter, which have been 
pursuing their paths through spate foi ages, moving 
through the perfect vacuum of intcrplanetarv spate, 
without disturbance 

Fate at last tarries them toward the earth, ami 
no sooner do they enter the outer conhnes of our 
atmosphere than they meet with such friction that 
in an instant they flash into incandescent vapor and 
vanish 

Onte or twice in a lifetime, we may have the 
good fortune to see a fireball—a great meteor, which 
lights up the landscape like the moon, or sometimes 
far more hnghtly. Such fireballs take several set 
onds in their flight—as against half a second or so 
for a shooting-star, and leave a long, luminous tram, 
which sometimes remains visible for manv minutes 
Grandest of all—but, alas, not likely to he seen 
in our generation—is a shower of shooting stars, 
such as appeared in 1799, 18J3, and 1867 In 181.H 
the sky for hours was alive with meteors, coming 
far too fast to count It is estimated that, at the 
height of the shower, they tame at the rate of 200,000 
per hour, or more than fifty a second 

Behind these unusual spectacles lie causes very 
similar to those of the familiar shooting-star A 
fireball is simply a larger mass of the same sort 
of material—sometimes lug enough to get clear 
through to the surface of the earth, and fall as a 
nieteonle. and a meleoru shower results when we 
meet a swarm of the smaller particles, and they fall 
not singly, hut by thousands 

Meteors Thick as Snowflakes 

It is common knowledge, again, that iti smh cases 
the swarm is pursuing a definite orbit about the 
sun, and that, m several cases this coincides with ihr 
orbit of a comet. Most of the half-doACn tomets 
thus distinguished are faint, but Halley’s comet has 
Its meteors (which appear early in May, coming 
from the constellation Aquarius! Even though llu 
comet's orbit passes font million miles from the- 
earth's, we get straggleis almost every year If the 
orhil came closer, we might have a grc.ii display 
These great swarms of meteors, then, aie inemhers 
of our solar system It seems strange at hrsi tluii 
we should not know o( tlieii verv rxisic-mc until they 
plunge into the atmosphere and burn up 'R'hv 
should not the swarm he visible at a disiarici. like 
II lami cornel’ The answer comes with u reali/alion 
of the- c’vlreme and almost incredible Icmiitv of 
even ihe greatest meteor swarm 

Take Ih. gicat Leonid shower of IS'kl. when the 
meteors appeared “thick as snowflakes" in the sky— 
|)erhaps at the lale of fifiv. or even a hundred, per 
sec Olid Ml thill entered the atmosphere within 
liftv miles (if an observer's /enith should have been 
easilv visible to him—that i«, all that fell within a 
cure Ic of 100 miles diameter, and nearlv 8,900 square 
miles arc-a The veloc ilv with which they approached 


ihe latter was a little over thirty miles per second, 
so that in a single second, more than 200,000 culm, 
miles of meteor swarm precipitated themselves into 
the nir within full view This accounted at moat 
for a hundred mclenrs Each one, therefore, had 
about 2,000 euhie miles of apace to itself 

These meteors are small afifairs, too. We do not 
know just how big they are, but we can figure out 
how much energy they send out in the form of 
light Assuming that iheff **1uminous efficieiicv” is 
comparnhie to thal of artificial light-^ouices, we 



”0NE OK THE PEARY METEORITES 
Althonnh mou mruiars are memiert o/ oar solar system, 
some of the larite nu-trontes ctrme in as wanderers from the 
vast depths c>/ interstellar space 

reach an estimate of their total energy, and. knowing 
their velocity, obtain their mass. In this way it 
ran be shown that even a bright shooting-star prob¬ 
ably weighs only a few milligrams—less than a 
pebble a tenth of an inch in diameter 

One such sand gram or tiny pebble to a thousand 
cubic miles of empty space would be enough to 
make a finer star-shower than has ever been re- 
c6rded A “cloud" of this sort and ten million 
miles thick, would be almost absolulcly transparent, 
and utterly invisible, even by reflected light. The 
most tenuous comet is presumably enormously 
dense 

But what of the sporadic meteors, which, coming 
at random from all directions, may lie seen on any 
dark night'^ On the average, these come in at the 
late of eight or ten an hour, which indicates that 
they must be scattered in space something like forty 
thousand times more sparsely than in such a swarm 
as we have just disi ussed. Each meteor must be 
some four hundred miles from its nearest neighbors 
Do these belong to the solar system, too, or are 
some, nl least, visitors from interstellar spaiT’ 
lliere is only one real teat to deride this’ if they 
(orne from outside they must be moving faster in 
I heir orbits than if they belong to our system. But 
to apply this test might seiya hopeless, for shooting- 
stars shoot across the skv to fast that no one can 
well estimate their speed. But there is “safety in 
mimhers” that is, in st.itistical methods of study 
Just afiei sunset, an observer is on the side of 
the e.irth which is at the rear in its orbital motion, 
while before sunrise-, he is at the front. In the 
former case, only meteors moving the same way as 
the earth and fast enough to overtake it ean enter 
the atmosphere, hut in the latter, all which are 


moving the nthei way, or the same way and slowly 
enough to be overtaken, will he caught. Many more 
meteors should, therefore, be seen per hour before 
dawn than aflei sunset, and this is found to be the 
case. 

If the meteors moved more slowly than the earth, 
we would get none at all in the evening. The faster 
they move, on the average, the less will be the 
dilferenee in the hourly numbers. Hoffmeisler, from 
a careful study made in this way finds that, to 
aec ount foi the observed numbers, the average speed 
of the meteors must be large—so that most of them 
iiiiisi be visitors, entering our system from outside. 

In autumn, the earth’s north pole is tipped for¬ 
ward—in the direction of the orbital motion—and 
in spring, backward. More meteors per hour are 
iherefore seen in the fall than in the spring. 

For the great meteorites, which get clear through 
the air without being consumed, and fall to the 
ground, the distribution is quite tlie reverse. More 
fall in the afternoon and evening than in the morn¬ 
ing hours, and more in spring than in autumn. Most 
of these bodies, therefore, overtake the earth, and 
are moving around the sun in the same direction 
as the planets 

Where Do Ihe Meteors Come From? 

Does this mean that these larger bodies are mem¬ 
bers of our solar system—tiny outliers of the 
asteroid group’ It looks so at first sight, but we 
roust not be loo hasty Bodies which meet the earth 
will plunge into the atmosphere very swiftly and 
have an enormous amount of energy to dissipate— 
so much so that the heat produced may consume 
them entirely, while slower moving ones may be 
but partly volatili/.ed, leaving a residual mass to 
fall to the surface, like a spent projectile 

Such large bodies which may weigh hundreds of 
pounds have millions of times more energy to turn 
to heal in the atmosphere than the little shooting- 
stars If they turn the same proportion of it into 
light, the tales told by competent observers, of fire¬ 
balls which lighted up the whole landsciape like day. 
far outshining the moon, are entirely credible. 

When such a body is observed from several sta¬ 
tions, Us real path may be worked out and, if the 
time of Us flight is also known, Us velocity may 
be found. To estimate the duration of an un 
expected and remarkable phenomenon, which lasts at 
best but a few seconds, is, however, very difficult. 

The existing records of this sort usually indicate 
that meteorites and great fireballs are moving very 
rapidly when they enter the atmosphere—so fast, 
indeed, that they must have come in on hyjierbolic 
orbits from interstellar space It would be difficult, 
however, to ijelcct a type of observation more liable 
to svstematii error, that is, to habitual under- or 
oversiatemeiU, than the duration of such phenomena; 
and until some more accurate method of determin¬ 
ing the time of flight is invented, the results may 
be taken with some caution. It seems, nevertheless, 
probable that some at least of the meteorites which 
have lieen picked up and placed in our museums are 
really wanderers from the depths of space This 
makes the general similarity of their composition 
all the more remarkable. Most of them are masses 
of stone, a few are lumps of iron; but, wherever 
they come from, they are surprisingly alike in 
nature. 
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Two Brilliant Planets, Jupiter and Venus, in (>)njunction 


Everyone was impressed, a short time ago, by the striking spectacle pre¬ 
sented in the southwestern skies, when the two nio.sl brilliant planets of our 
solar system were near their eon junction. Here wa« a sight that for untold 
thousands of years has periodically excited the awe and stirred the imagination 


of man. Two heavenly lights draw neiircr and m arcr together, pass and gradu¬ 
ally separate What does n mean’ How these interesting events aitnullv 
occurred, in terms of astronomv. is cleurlv depirled in the upper (oiner of the 
drawing, by the artist, Mr. S< riven Bolton, iiinrself an amateur astronomer 








Shall We Throw Away Our Soil? 

The Soil Is Our Most Valuable Asset Are We Treating It Right? 

By Hugh Hammond Bennett 

Bureau of Soils, U S Department of Agriculture 


HE soil is hterallv man’s most valuable 
asset. From it he niU't deritp the hulk 
of his (ooil for all time—if we leave 
out of the tah Illation possible additions 
fioin the laboratory of the Hvnlhetic 
chemist, who thus far hits given us little to supple¬ 
ment the products of the soil. 

On this continent, wc have a fixed area of land, 
and It IS the most variable thing we possess Some 
millions of acres of this land have value neither for 
crops nor for trees, and it is of little worth for 
grazing. Many millions of our acres can be used 
for growing trees, but not for growing tilled crops 
The remainder of our soil varies from mcdiorre to 
highly productive farm-crop soil 

Some of this land is so thin that it will produce 
almost nothing without heavy applications of fer¬ 
tilizers. Some IS highlv susceptible to ruinous wash¬ 
ing, other areas are adapted to wheat, others are 
adapted to grass only, or to rite, lotton, tobacco, 
and so on. Certain tvpes of soil require one kind 
of fertilizer treatment; other types require other 
kinds. Probably all tvpes of soil after long usage, 
will need some kind of soil amendment for maxi¬ 
mum production 

Importanee of Soil Analysis 

At present we know neither the extent nor the 
exact loeation of these nianv and varying elasses of 
land. Nevertheless, we should know, heiause if the 
character of the soil from place to plate is not 
known, it will be impossible for tin agmuitural 
experiment stations to pass on to the farmer, with 
relative certainty of their turret I a|ip1uatioii. the 
results of the crop and iertilizer tests tarried out 
upon the definite kinds of soil. Nor will it he pos¬ 


tural coTiirnnnitv and take up land in u new and 
UMf.iinili.ir liK.ilitv with anv degree of (irlamlv as 
If) the prodiKlnitv or crop adaptation of the soil 
Without ilfliiiite knowledge regarding the extent 
and distriliiiiioM of the varying grades of land it 
ohviouslv will hi iinposhilile for economists to de¬ 
termine either precisely tir appioximatelv where the 



nation stands with respect to the farm land situation. 

Forluiialelv the .situation is not as bad as the fore¬ 
going statements seem to suggest. Actually, thanks 
to the foresight of the Department of Agriculture 
for beginning a soil survey of the country some 
twenty years ago, we do know sotnetliing about the 
jdaces of occurrence and the quality of our soils-- 
at least for a very considerable area of them Al¬ 
though less than one-third of the couiitrv has l>een 
eoveied by this ilnited States Department of Agri¬ 
culture soil survey, enough has been done to point 
to definite lines for attacking the problem of making 
better use oj the soil. 

An example will explain one of the important 
results aciomplished for a large area' The state 
of North Carolina, although including none of the 
nth, lime soil like that covering the great Black 
Waxy Belt of central Texas, nor any of the “super 
soil,” such as that spread over the Mississippi River 
bottoms, produces, nevertheless, more cotton per 



acre than any other of the important cotton states. 
Not only that, but in recent years it has come up to 
fourth plate among all the states of the Union in 
the value of its crops. Yet one-third of its area is 
exceedingly mountainous, other large tracts consist 
of undrained coastal swamps, and there is not within 
Us limits a single acre of the black prairie soil that 
enticed swarms of home-seekers to cross the Alle¬ 
ghenies to the Missouri and Mississippi valleys. 

How did this large production per acre happen’ 
\^Tiat were the underlying causes that brought about 
this marked agricultural advancement’ For one 
thing (there were a number of causes!, the “Tar 
Heel State” began more than twenty years ago to 
study, to classify, and to map its soils. As soon as 
the important types of soil were recognized, and 
when their place of occurrence was determined, sub¬ 
experiment stations and outlying test plot# were 
established upon these delimited soil type areas. 
Moreover, the old-fashioned method of sending out 
state-widr bulletins of advice, based on fertilizer 
experiments carried out upon a single type of soil 
at the old central station, was abandoned. 

North Carolina Farmers Progressive 

Instead, from the work done on the different North 
Carolina soils, the farm advisors gleaned informa¬ 
tion which was definite. It was applicable to farms 
situated on land like that where the tests were made. 
It was found, for example, that the red clay of the 
Piedmont granite lands needed little or no potash 
either for colhon or com, and therefore farmers were 
advised not to use this fertilizer for tliese crops on 
land of this nature because the granite rocks from 
which these red lands have been formed are already 
rich in potassium, and the soils derived from the dis¬ 
integration of that kind of rock are usually amply 
supplied with this form of plant food. In the sandy, 
coast country, on the other hand, where the soils 
were found to lie wholly different, it was learned 
that potash was needed in liberal amounts. 

The North Carolina farmers were told what to do 
for each kind of soil. They did it and the results 
expressed in money value for the crops grown is 
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A TYPICAL CASE OF EROSION 

Trees growing in the bottom al gullies arrest washing and 
start soil regeneration by causing the gullies to ^ 


told efifectivcly by the Government statistics referred 
to in a preceding paragraph. 

With an abundance of fertile land in young 
America there was not so great a necessity for the 
adjustment of crops to the soil But with a change 
from an expansive to an intensive type of agriculture 
—which change a diminishing land supply must 
inevitably bring about—the need for closer observ¬ 
ance of the principle of fitting crops and ferlili/ers 
to soil variation will be iiiore and more imiierative. 
In various parts of the United Stales, corn is lieing 
grown on land, which, while very suitable for other 
crops, is but poorly aclajited to corn. Vast areas of 
semi-arid and and grazing land have been planted 
to crops where there is rarely enough rainfall to 
insure more than a pittance of yield. Many farmers 
are living wearisome lives trying to derive meager 
sustenance from stubborn clays and dioughtv sands, 
where only trees can really succeed Unscrupulous 
and Ignorant land agents are selling low-grade and 
worthless land to credulous farm-builders us “the 
richest soil on earth”; the writer recently saw stunted 
grape fruit and cotton on land sold at $3(X) an acre 
to a hopeful farmer, new to the locality, where the 
soil was 80 charged with toxic alkali salts that an 
average yield per acre of one crate of fruit or twenty 
pouncis of cotton could not be hoped for 

Thousands annually buy farm sites solely upon 


the representations of land agents, often without 
seeing the land. Others mujudge the crop capa¬ 
bilities of land after they have seen it, usually be¬ 
cause it 1 * impossible for the average man to be a 
soil expert, or because his judgment succumbs to the 
convincing enthusiasm of the selling agent. These 
mistakes are often made in localities which have 
already been covered by soil surveys Many people 
do not know that both the Government and most of 
the states are constantly publishing new soil maps 
and soil reports, which not only descrilie the various 
soils in detail, but which ^how on carefully made 
maps the precise location of the different classes of 
land. These maps and reports have lieen issued for 
numerous reprcsenlalne atpa/i throughout the agri¬ 
cultural regions of the country. They can be had 
without cost from the Slate Experiment stations, or 
from the United States Department of Agriculture. 
They can also be seen utmost public libraries 

Soil problems, whether they concern tlie home 
vegetable garden or the large farm, can best be 
diagnosed by the soil technicians of the experiment 
stations and departments of agriculture when the 
type of land has been identified. 

Erosion Destroys Ten Million Acres 

A chemical analysis alone can not he depended 
on to determine what a soil niav need. Manv other 
facts must be known, su( h as the character of under- 
drainage and aeration, subsoil condition with respect 
to hardpan or gravel beds, and texture of both the 
soil and subsoil. If, in the absence of regional soil 
maps, the type name of a particular kind of soil 
cannot lie determined, it is sometimes possible to 
have this done by sending samples of the soil and 
subsoil to competent authorities. 

Soils not only vorv in productiveness, adapta¬ 
bility and needs, but in their power to withstand 
erosion Once a giillv is permitted to get beyond 
control, some types of sod, such as the red. sandy 
loams of the Atlantic and Gulf Coastal jilain and the 
wind-deposited «ilts bordering the bottoms of the 
Mississippi and Missouri Rivers (the loessial re¬ 
gions), melt away almost like sugar in water The 
problem of saving the soil from destructive erosion 
over millions of acres of slojung land throughout 
the humid portion of the United Slates is one of the 
most difficult ta.sks confronting agriculture In a 
single countv in the southern Piedmont section of 
the Atlarilic Coast states an area of 90,0(X) acres 
formerly rated ns good farm land was classed by a 
recent survey as roiif:h, ('allied land unfit for any¬ 
thing but scant grazing and timber. Most of this 
land can be reclaimed to agriculture only through 


centuries of cumulative rock decay and the other 
natural equally lengthy processes of sod building 

Probably not less than eight or ten million acres 
of land, once of medium to good value for agricul¬ 
ture, have been perrnunently destroyed or made tem¬ 
porarily unfit for cultivation by sod wash Areas 
many limes as great as this have been seriously 
impaired by the same process Erosion or sod wash 
is impoverishing our sloping farm lands at a very 
much faster rate than are the- crops which aie being 
taken from them Recentlv the- Missouri Agricul¬ 
tural Exiienment hlation showed by actual measure¬ 
ment that within 21 years, erosion has removed seven 
inches of the' surface sod from an important type 
of Missouri farm land, wliicli is plowed regularly 
to a depth of four inches In Muegrass sod, how- 
c-ver, the same type of sod erodes at the rate of only 
.seven inchc's in .l.rit? years. 

Surely something more than is now bcung done, 
should he done to check this enormous wastage It 
IS a national duty—if not the personal duty of every 
c'ltizen who can think beyond the absolute needs of 
the moment—to take some active part in opposition 
to unrestrained sod erosion If one is unable to 
start a woodlot, let him establish a plot of permanent 
sod, or build hillside terraces m some field which, 
in Its present condition, is loiv steep for the growing 
of clean-tilled crops 




NOT USED TO THE BE.ST ADVANTAGE THE USE OF FFRTILIc'f.K is Ol I EN IMPERATIVI- 

ffete Wt see unprofitable cotton growing on deep, loose .sand which is much better suited to As is clearly demonstrated in this phoioKrajih An tmUizrr was used on the ion", at the 
the raising of peaches, berries and early vegetables left, but the rows on the iighi ueie coni/jleii/y jendued 




The Standing Stone Forests of Wyoming 


HERE IS a log of the Sequom giganlea. 
commonly known as the Big Tree, that 
has been lying on the ground in one of 
the National Parks of California for 
nearly 400 years the wood of which as 
yet shows no signs of decay. But there are trunks of 
Sequoias standing in the Yellowstone National 
Park whose measure of age is in the hundreds of 
thousands, indeed millions of years. They too are 
perfectly preserved, moreover they will endure for 
another millennium. Nothing in the wonderland of 
the Yellowstone is more wonderful than its standing 
atone forests, older than the surrounding rocks them- 
eelves and of harder texture. 

During the ages the Yellowstone River has cut a 
great trench 2,(XtO feet deep, down from the top of 
the plateau to the present bed of the river On this 
high plateau stand the trunks of a petrified forest 
embedded in rock whi< h was once soil. 

There Were No Men 

At the bottom of the gorge where the river flow* 
you may see the standing stump.s of anotlier petrified 
forest immcasurablv older than the stone forests 
2,000 feet above, while in the space between, jutting 
out from the canyon walls, and on the steep slopes 
are the stone stumps of thirteen other stone forests— 
fifteen in all, one above the other, the most remark¬ 
able evidence of fossilization in the world 

The story is one of the dense vegetal ion of an 
early world, of terrific volcanic eruptions submerg¬ 
ing the forests and of chemical metaniorjihisrn on a 
gigantic scale—natural phenomena of millions of 
years ago 

In the verV long ago, before the birth of the 
Yellowstone Fliiteaii. liefore the Yellowstone River, 
giant forests of conifers flourished upon a low, flat 
country, onlv a little above sea level, bordered bv 
the peaks of great volcanoes; a magnificent forest 
it was through which roamed the gigantic hea-ls of 


By Guy E. Mitchell 

I'nited State* Coological Survey 

the early world. There were no men. Then one 
day came a vast eruption The volcanoes threw forth 
(ountless tons of material, and this first forest, the 
lowest one of the fifteen as you view them from the 
iK'd of the Yellowstone Canyon, was completely 
buried under the masses of falling ashes and pumice. 
Then rams followed and Nature’s chemistry began 
Its slow and perfect work, the silica-charged waters 



FOSSIL FORESTS OF YF.I.I^WSTONE PARK 
Section through 2JHI0 feet of Sprcim&n Ridge, showing a 
•.urceauon of fifteen hurled foreats The broad vellry uiat 
carved out after the foreat beda were drpoaited 


“pickled" and preserved and gradually changed to 
stone the entire forest. 

Nfter this first forest was buried quiet was restored 
in the land and the volcanic material on top of the 
forest was reduced to soil and a second forest sprang 
up. The geologic evidence points to the possibility 
that the roots of this living forest may have actually 
entwined among the topmost fossil branches of the 
first forest. 

Foreats on Top of Forests 

After many centuries the volcanoes roared forth 
again, and the second forest, the stumps of which 
you may see a short distance up the slope of the 
canyon wall, was likewise buried and petrified as had 
been the first one. ITien grew up another forest and 
again came a deluge of ash and scoria submerging 
It Such tremendous processes were repeated again 
and again during a vast period of time until 2,000 
feet of volcanic material had been showered over 
the land by the volcanoes and the great Yellowstone 
Plateau built up to its present height while no less 
than fifteen forests had grown and been entombed, 
one above the other. 

Finally the volcanoes ceased their activity, forever 
we hope, man came into the possesaion of the earth, 
and the growing forest of today appeared. But even 
before this, the disintegrating action of rain and 
frost set in, uncovering the topmost stone forest and 
cutting the great Yellowstone gorge through its 
plateau, in the heart of which today you may read 
the story of its origin and see the trunks and stumps 
of its many forests as they have been converted into 
the hardest of agate. 

Many of these trees, standing on the slopes and 
steeper hillsides rise to a height of 20 to 30 feet, and 
are covered with lichens and discolored by frost and 
rain. Millions of years old and of solid stone, as 
the traveler observes them standing upright among 
the stumps and trunks of the living forest he vdll 
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A ROCKY LOOK-OUT 


A fuint pemfinl \tump nine fret in dutmeter In the back¬ 
ground n the Yellowstone River 2fl<>0 feet below 

have to take a second atiH closer look to convince 
himself that they are reall> fossil trunks 

Some conception of the ma|cnitudc of the volcan- 
ism which submerged these forests niav be gamed 
from a comparison of the results with those of his¬ 
toric volcanic, eruptions The Vesiivian submergence 
of Pomfieii and Hercuinneum. for instance, under 
a mass of volcanic ejecta which has recently been 
dug through, was a matter of a few feet, yet here in 
the Yellowstone we see 2,000 feel of solid rock all 
consolidated from volcanic ash and puinicc 

Many visitors to the Vellowstonc pass [i\ the petri¬ 
fied forests without notice, for they are less spectacu¬ 
lar than the giant gevsers and other wonders of the 
Park though really far more remarkable But, as 
you ride up the trail that meanders along the 
smooth river bottom, if you are on the lookout vou 
will note that the cliffs on the right-hand side are 
covered with a multitude of these bleached stone 



UPRIGHT TRUNKS ON SPECIMEN RIDGE 
This view U particularly interesting because it shows the 
spreading roots of the petrified trees 
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trunks looking for all the world like stumps of 
ordinary decaying wood, and in the prec ipitate mid¬ 
dle portion of the mountain face you will see rows 
of pillared trunks standing out on the ledges that 
resemble the columns of a ruined temple. On the 
lesser slopes, farther down, but where it is still too 
sleep to support vegetation, save a few pines, the 
petrified trunks fairly cover the surface. Many years 
ago these appeared to Professor Holmes o( the 
Smithsonian Institution, the discoverer of the Yellow¬ 
stone petrified forests, to be the rc'mains of a recent 
forest. 

The largest petrified trunk in the Yellowstone is a 
little over ten feet in diameter, which includes u 
portion of well-preservc*d bark while at the summit 
of Specimen Ridge stands a trunk twelve feet high 
that is twenty-six and one half feet in circumference, 
without the bark. This giant tree, literally older 
than the hilU, is a true Sequoia and is so closely 
allied to the modern redwood of California as to be, 
even to the botanist, hardly distinguishable from it 
It would be interesting to know the height to which 
this tree attained ultimately, but it is believed bv 
geologists, from what is known of its living repre 
sentalives, that it mav have been well over two bun 
dred feel 

Alaska Once Had Tropical Climate 

In other parts of the- petrified forests there are 
trunks fifteen and twenty feet high and in some cases 
the bark and knot holes arc perfectly preserved 
Some of the trunks are hollow in the center, the 
c'avilies lined with brilliant amethyst crystals. 

Petrified woods are mtereating objects for micro¬ 
scopic study even by the layman, who may have a 
microscope with a c'ajiiicity of thirty or forty 
diameters. When thin sections of the “wood” are 
carefully ground to a thic-kness of one three-hun¬ 
dredths of an inch and placed undi-r the mic roscopc- 
they show tlie original structure of the wood 
perfectly, nil the cells being distinct Bv studying 
these thin sections Dr f H. Knowiton of the United 
States Geological Survey has identified a great variety 
of species of the ancient world in the various fossil 
forests c>f the Yellowstone. 

Besides the redwood and rnaiiv other kinds of 
conifers Dr Knowiton has discovered species rang¬ 
ing from the vegetation of a tropical clime to that 
of the north temperate, indicating great changes in 
climate sinc'e the first forest of the Yellowstone was 
buried in volcanic ash Among the sjiecies he has 
identified of these aiuienl natives of Wyoming are 
oak, sycamore, buckthorn, breadfruit, magnolias, bay 
trees, walnut trees, birch, persimmon, dogwood, ash, 
hickories, elms, cinnamon, figs and many other 



DR F. If KNOWLTON AT WORK 


He is escamimng an excellent specimen of the ancient red 
leooci—Sequoia mafcnifics, he has named it 
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NOT FUEL FOR THE CAMl'ER 
One of the many petrified trees in Yellowstone Park The 
lion fence protects it from souvenir gathering tourists 


species winch do not grow in Wyoming at tlie present 
time and some of which are found nowhere in the 
United Slates 

Petrified or fossil wood itself is no rarity Slumps 
and logs of It are found in nil cjuarlers of the globe, 
from far northern points of arctic exploration to 
fro/e/i points iii the Antarctic Even giant fossil 
palms have ly-en found in Alaska, incredible as it 
may seem that that land of snow and u e should once 
have Ix^n almost tropical But wherever found the 
trunks are prostrated and lie broken and scattered 

In the wonderful collection of petrified logs in 
Arizona the name “forest” is not strictly appropriate 
for the petrified trunks are all prostrate and evidently 
did not grow where they now lie. They apparently 
drifted down some ancient watercourse and lodged 
in a huge eddy or sand bank and later were buried 
under deposits of sand and clay But the petrified 
forests of the Yellowstone stand where they grew' 



THE DEAD HI SIDE THE LlVTNt. 

Trunk of an ancient pine some yiO times older than hiaoru 
Civilization uanding alongside growing pines 
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THE WUF.CKINC CRANE COMES INTO 1*LAY CABLES GOING OVERBOARD FROM A BARGE 

lotidinf a rrel o/ submarine cable onto a flat rat b) meam of a urecking crane Thi\ red Note the twiftnets of the current The cables arc clamped to a wire rope which is attached 
weighed 17 tom and had to be placed directly over the trucks at the end of the car to an anchor to keep them from creeping dotenttream Two cables were laid at a tune 


An Epoch-Making Engineering Achievement 

The Laying of High-voltage Submarine Power Cables Across the Mississippi 

By Francis A. Westbrook 

The weipht of the finished cable is about 25 
pouncln per foot 

It IS evident that cables like these cannot be in¬ 
stalled across a river by a large steamer with all 
the iiecessarv apparatus on board, but that smaller, 
easily maneuvered vessels must be used and the 
equipment for doing tlie work assembled especially 
for the purpose. 

Although underground cables are being made for 
constantly increasing voltages, this rate of increase 
has been slower with submarines on account of the 
greater diffiiulty of making and installing them. The 
manufacturer who made these cables had never done 
anything just like it before, so it was necessary for 
his engineers to do the best they could with the 
means at their disposal. Thus we see in one pieture 
that very heavy reels of cable, weighing 17 tons 
apiece, are being loaded on flat cars for shipment 
to St Louis by means of the railroad company’s 
wrerking crane. This was a very simple me«ns to 
employ and, until the demand for such cables be¬ 
comes much more frequent than is likely for some 
lime, u is much more economical than setting up 
specially purchased apparatus in the factory, which 
would only be used occasionally. The fact that only 
two of these reels could be placed safely on a single 
freight car will give an idea not only of their weight 
but also of the care which must be exercised in 
handling them. 

Cr^t Danger from Moiatnre 

This great care in handling may seem rather un¬ 
necessary in view of the heavy armor and the gen¬ 
erally heavy character of the cable; but, in common 
with many other carefully constructed objects, it is 
vulnerable in certain respects and cannot stand 
abuse. The great danger lies in the possibility of 
there being a hole in the lead sheathing which might 
permit the entrance of moisture and cause immediate 
breakdown of the insulation under the pressure of 
the 33,000 volts. A sharp bend is particularly liable 
to cause a crack in the lead which, in part, accounts 
for the large diameter of the reels on which the 
cables are shipped. The elaborate precautions taicen 


OT long ago a new type of submarine 
telegraph cable was laid a( russ the 
Atiaiitii Oieaii which marked a very 
great advance in the art of submarine 
telegraphy. At about liie same lime a 
group of submarine power tables to operate at 
33,000 volts was laid across llie Missi9Hi()pi River 
at St. Louis, which also indicated an important ad¬ 
vance in the art of power transmission. Wliilc the 
traiisniissioii of p<iwer, even in sin li large “blocks” 
as in this case, certainly seems a prosaic and imper¬ 
sonal affair whe.n compared to the transmission of 
messages between people, it is nevertheless just as 
vital a matter to the welfare of mankind as is inter¬ 
national communication. 

Although little attention has liccri paid to this 
installation, it has been an epoch-making undertak¬ 
ing from the cnginc-enng standpoint, not only on 
account of the high voltage, which is the highest so 
far used in this country for submarine cables, but 
also because of the fact that it was nec c-ssary to splice 
together two sections of cable in iiiid-sircam This 
is the story of the solution of one of those problems 
which electrical engineers find it necessary to face 
with increasing freejuenev on account of llie very 
rapidly expanding use of electrical power in all 
branches of human activity. 

Cables of Unusual Size 

The principal characteristics of submarine cables 
for power transmission on a large scale arc that they 
are c oiiiparalivrlv sfiort--in this case half a mile, 
that they usually have three large conductors, that 
liny operate at high collage, and that on account 
of ihc luniiber of condiicinrs, thick insulation, lead 
slieuthing aiul laige armor wire, they arc heavy, stiff 
and (uiiihcrsonic to handle Papei sapiiated with 
jieltolaliiin. or \aselnir, is the only practicahle in- 
siilaling mall rial lor such high voltages and the only 
jmssihle wav to make tins waterproof is by surround¬ 
ing It with a hud sheath winch adds greatly to the 
weiglil stiffness and diameter An idea of the st/c 
and make up ol these unusual cables may be gained 
from ifie following 


There are three conductors of .350,000 cir¬ 
cular miles c*ach. 

I'he conductors are sector shaped instead of 
round, so as to decrease the diameter of the 
table after the three are “cabled” together 
The paper insulation around eac'h conductor 
is 23/61 inch thick and in addition, insulation 
to a thickness of 9/64 inch is wrapjied around 
the three assembled conductors. 

The lead sheath is 9/64 inch thick 
There are 42 galvanized steel armor wires 
about inch in diameter. 

The diameter of the finished cable is 4.4 
ini lies 



JOINTS GOING OVERBOARD 
g hen they are raised up, the cable barge is moved out 
from under them, the rabies unwinding from the reels as 
It proceeds The fowls are then gradually lowered into 
the river, thus avoiding sharp bends 
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later, during the laying of the cable, to prevent 
unduly sharp bends and mechanical injury to the 
lead are all to this end. 

The reels of cable were sent to the Cahokia Power 
Station at East St. Louis, on the east side of the 
river, where they were unloaded from the freight 
cars by means of a traveling crane used for ton- 
struction work on the power house and placed di¬ 
rectly on barges. One of our illustrations shows 
the steel barge with reels set up so that they can turn 
on iron bars passed through the center for axles 
One end of the cable is made fast at the power house 
and the barge containing the reels is then moved out 
into the river, the reels unwinding the cable as the 
barge progresses. 

Cables Have to Be Anchored 

It was necessary to lay the cable as closely along 
a prcdelermined route across the river as possible 
but, on account of the swiftness of the current and 
the slow speed at which the Large had to travel, this 
was no easy task. The most practicuhle way to 
accomplish this was to have several anchors in the 
river with ropes to the barge By pulling on these 
ropes, which extended at various angles, by means 
of a donkey engine on the barge it was possible to 
pull the latter accurately in the desired direction 
From lime to time, as progress was made, some of 
the anchors had to be changed. This was done by a 
tugboat. 

Another precaution, which had to be taken, pe¬ 
culiar to a river crossing of this kind, was to anchor 
the cables Uiemselics so as to counteract their 
tendency to crerep down stream, due to the forc-e of 
the current. Stressing the cable hevond a limited 
amount would be dangerous to the insulation on 
account of the high voltage Thus, in order to make 
doubly sine that no undue tension could be brought 
to bear by the current, the cable was laid in an arc 
bent against the ilirecijon of flow Any tendency, 
therefore, to move with the current would produce 
slackness rather than tension. 

We now c ome to the most delicate part of the 
whole cipcration—that of making the joints in the 
cable. Whereas it is a well established practice to 
make the single-conductor telegraph submarine 
cables of almost anv leiip^h, a thousand mile- or 
more, this is impossilile with the ihrec-conductor, 
lead sheathed power cables It is a question of 
manufacturing limitations, which it is not our pur 
pose to discuss in this article. 



PUTTING THE ARMOR IN PLACE 
In matching up the enih for the joint, thr cable was cut 
hack under the armor wires, which were not cut When 
the joint was completed, these armor wires were laid over 
the joint from each end and bound in place as shown. 

The fact remains tlial two sections of cable hud 
to lie joined together in the middle of the river and 
in such a way that the .'id.OOO-voli current could not 
break through. It i- a very different matter from 
that of making joints in the single conductor, gutta 
percha, insulated, non leaded telegraph submarines 
where the outside pic-sure of the water at great 
depths tends to coinpre-s the slightlv plastic insula¬ 
tion. Great care mu-l be taken to avoid pm holes 
or any other imperfci non- yvhich might permit the 
entrance of moi-lun W ith the-e jiower cables thcie 
IS the extra high voltage continually tending to break 
out from within, not only by virtue of its direi t 
force but also bv a gradual weakening process known 
us “loni/alion,” whereby if air be present, the re¬ 
sisting property of tin- iiisuJation may be slowly 
destroyed until a point is reached where the cable 
fails, perhaps with gicat violcnie because of the 
enormous lapacily ol the power house furnishing 
energy to it 

To make one of these “high-tension joints,” as 
they are < ailed, require- very careful workmanship, 
quite on a par with anc of the skilled craft- first, 
the armor and lead -liuithing mu-t be removed from 
the ends of the cable- to be joined next, the insula¬ 
tion from around the copper conductors must he 


removed so that they may be firmly connected to¬ 
gether; after which the exposed copper must be 
covered again by winding tape around it by hand. 
This must l>e done carefully and evenly so as not to 
leave any “air piK'kcls'’ or jiarticles of dirt or me¬ 
tallic substances which would tend to weaken its 
insulating quality, for it must be remembered that 
;53,<KX) volts represents a powerful disrupting force 
wliirh can only be confined within prescribed limits 
bv closely obeying certain laws of “naliire, and the 
greater the force, or voltage, the less the margin 
of permissible deviation from these laws. For ex 
ample, a eertaiii jiieie of cable I not of this group) 
uncier high-voltage test in the factory was observed 
to develop u “hot spot." That is, during a short 
period, say five minutes, while the conductors had a 
high voltage impressed upon them the cable as a 
whole showed no abnormal reaction except for one 
isolated spot which began to heat up. If this had 
lieen allowed to continue the insulation would have 
become charred or “carbonized” and, carbon being 
a fairly good conductor, the cable would have broken 
down. As It was, the current wa- turned ofl and the 
insulation carefully -tripped for examination, which 
disrlosed the fart that the pajier insulating tajie had 
hecoirle wrinkled m some unaccountable way, with 
an air poc ke| n- a result This is exactly what has 
to lie guarded ugain-t in making the joints, only it 
is more difficult when the work has to be done by 
hand in the open than in the factory and by 
machinery. 

Hot Oil Boils Out Air 

When the conductors are joined together, a lead 
slec'vc- of larger (liariii‘ler than the original cable is 
shjipc'd over tlie exposed insulation and soldered to 
the lead sheathing at each end. It is then filled with 
hot oil, whiili lioils out all uir and moisture from 
the texture of the- insulation and fills up all vacant 
spaces The hole through which the oil is poured 
IS then sealed and the joint is completed electrically. 

Mechanically it is not complete The- armor wires 
have- to he pul hac k in jilace and laid up around the 
lead sleeve c overirig the joint, and various preeau- 
tioiis inii-t he taken to siiffeii the rable at this point 
to prevent llie occurrence of sharp bends which 
might result in cracking the lead sheath 

The- cqieration of making a joint as described 
takes a full day, during which limc> the cable barge 
must lie anchored lirmlv to jirevenl its being worked 
downstream in the swift c urreiit 



33.000-volt carle JOINTS BEADY TO 00 OVERBOARD .MAKING THE lOINT BETWEEN THE TWO REELS OF ( ABLE 

The joint is strengthened mechanically with strap irans and sharp bends are guarded against Thus operation is necessary for making the sninphie trussing After the copper ronduiiois 
by fastening the whole to a very heaiiy plank, try means of which u may be lifted into the are soldered together with thi help of a copjiei sleeve, insulatu)n is put on again In winding 

water by a derrick without injury. This picture gives a good view of the donkey-engine on tape by hand A lead slitve is then shppid over tht joined i-ondiulnrs and soldered 

hAom principal function is to maneuver the barge by pulling on the anchor lines ("wiped") to the lead sheathing of ihr rable This is filled with hot oil and sealed 
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plished by a Geolopical Survey expedition sent out 
last February to continue the exploration of Naval 
Petroleum Reserve Number 4 in Arctic Alaska. 
Gerald FitzGerald and Walter R. Smith, the topo¬ 
graphic engineer and the geologist of the party, have 
returned after some seven months of work, during 
five months of which they did not see any human 
being except the other two members of their parly 
and were entirely out of communication with the 
rest of the world. The other members of the party 
were Faye Delezcno and Walter R Blankenship 
The offi( lal report of the trip is a simple narra¬ 
tive of the doing of the job, wliiih was part of the 
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routine duty of these men and to which they had 
been assigned because of their seasoned ability. But. 
through this apparently commonplace account, there 
runs an enthralling undercurrent of the adventure 
and romance that are inseparable from exploration 
in unknown and dangerous regions. 

Everyday Heroiam 
The field of heroum u not confined to 
the battlcheld or the broad rntponset of 
the sea. It ia to be found in many a 
sphere which the pubKc mind little asso¬ 
ciates with those feats of courage, which 
win the greatly prized title of heroic. At 
the first thought, <»ie would not associate 
heroic service with the United States Geo¬ 
logical Survey. To most people, mention 
of that service suggests thoughts of a tran¬ 
sit, a level, a notebook, healthy outdoor 
life by day and a comfortable tent by 
night The accompanying story of geo¬ 
logical survey work in the remote silences 
of northern Alaska will prove to you, 
gentle reader, that the members of this 
service may be called upon, in die per¬ 
formance of their duty, to face hardships 
and perils which we |ure accustomed to 
associate more with die search for the 
North Pole than with the day by day 
routine of engineering field work. 

The expedition sailed from Seattle on February 
28 and arrived at Nenana, the last outpost of the 
Alaska Railroad on March 10. On March 12 the 
party set out with two dog, sleds, each loaded with 
1 O0 pounds of instruments and camp equipment, for 
the head of the Colville River, more than 1,000 miles 
away The wilderness louto led down the Tanana 
and Yukon rivers, overland to an Elskimo village on 
Bering Sen, northward along the coast, across Norton 
Sound and Seward Peninsula, and beyond the Arctic 
Circle to Kotzebue, where the party arrived on April 
8 The distance of about 700 miles was done in 
twenty-six days of actual travel. 


Over almost the entire distance one man ran behind 
each sled lo guide it by handle bars For these men 
there was no riding, wrapped in warm blankets or 
parkas, as you may perhaps picture Alaskan travel. 
Often It was necessary to go ahead of the dogs on 
snowshoes and break the trail which was obscured by 
heavy snows. The snow was four or five feel deep and 
where any one of the sledges missed the old, beaten 
trail by a few inches, it upset in the soft, deep snow. 
This usually resulted in a dog fight. 

The arrival at Kotzebue ended the first stage of the 
journey, the gre.aler part of it on the trail over which 
the diphtheria antitoxin had been raced to Nome a 
few months earlier. But with the Geological Survey 
party there was no race against death—to save the 
lives of men and women—nor other spectacular fea¬ 
ture in which human interest figured prominently. 
What these men did, Geological .Survey men have 
done III Alaska every season for years—their day’s 



.... 


WHERE AM I? 

Taking a “thof with the sextant, fust as at sea 
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FITZGERALD AND HIS "HUSKY” 
Arctic dogs arc like hiinians in their characteristics 


work each day—and (*o, although every day actually 
thrilled with danger and adventure, these toughened 
sciential-explorers will hardly admit that anything 
that they encountered even approached an adventure 
When the party left Nenana the weather was warm 
and It had been raining. Bet ore they left the Yukon 
it was thirty degrees ^low zero and a heavy snow¬ 
storm was encountered while they were crossing Nor¬ 
ton Sound on April 1. The snow crusted on the eyes 
of the dogs and it was necessary for a man to go 
ahead of the team. At times it was impossible to 
sec the lead dog from the sledges. When the party 
reached Koyuk, the Eskimo roadhouse keeper asked 
in amasement: “Where you come from? Didn’t 
think anyone could trivel through this storm.” 

Kotzebue marked the last roadhouse on the trip. 
Thereafter the party camped in tents, except one 
night at the native village of Noauk, which contains 
a population of 250, with neither a white man nor 
a half-breed, and not one of whom uses tobacco. 
The Eskimo drivers would not go farther than the 
head of the Utukok River, on the arctic slope, for 
fear that the snow would melt before they could 
return. As they turned back the little party of four 
white men was alone in the arctic snow-clad waste 
Topographic and geologic mapping was begun 
from earlier suryeys on the south side of the Brooks 
Range and carried across to the headwaters of the 
Utukok River. As fast as the weather permitted, the 
supplies and a boat were relayed on toward the 


head of the Colville River. This river was partially 
explored the year previous, and a canoe which had 
been cached was picked up and brought overland to 
the Colville. Several times the river opened and 
froze again during heavy storms, but on May AO the 
actual exploration of the upper (iolville was begun. 

Over white rapids and angry whirljiools and be¬ 
neath undercut snowbanks the men paddled on, never 
knowing wliat would happen around the next bend, 
but realizing full well that if a boat should upset 
its eonlenls could not be regained or replated, and 
that if anyone were injured theie were niither hos- 
jiitai nor physician within reach ftften the boats 
struck rocky bars and had to be lifted across The 
dogs followed along the bunks, but in trying to keep 
within sight of the bouts they swam across the river 
many times each dav. The party followed the river 
for more than a hundred miles and mapped an area 
from twenty to thirty miles wide on eai h side 



CAR 1 HOI I MEAT I 

A most welcome fiasi after canned rations 


In making the trips over the rough tundra away 
from the river, the dog> were used as jiac-k animals, 
carrying packs of from twenty-five to thirty pounds 
for distances of eighteen to twenty-eight miles a dav 
Over the shorter portages some of the dogs earned 
burdens of forty pounds Snowstorms were frequent 
but the snow did not remain on the tundra. By the 
middle of June the hilU were dotted with flowers 
Formerly the Ekskimos lived along the banks of the 
Colville. Their old igloos, pieces of clay pottery. 



A TREVkSSE IN A GLACIER 
One of the many dangers which the surveyor faery 


and broken bone implements were found At one 
point 111 this northern country a giant leg bone of a 
niaminoth was found The Eskimos are stated to 
have migrated to the coast many years ago in order 
to be nearer the traders. Parts of the interior north- 
land are, as a matter of fact, unknown to the 
Eskimos 

Bv July IJ the majipmg work was lied in to a 
previous survey of the central part of the Colville 
Valiev, and the party turned south to the Etivluk 
River, a large tributarv of the Colville This river 
was ascended about 80 miles to its source, at the 
summit of a pass in the heart of the Brooks Range.* 

The Etivluk is a swift, lurhulent river, flowing over 
many rapids and bars The dogs again proved very 
useful in lining the boats; but many times a day for 
fifteen days all the men waded in swift ice water 
above the waist, to get the boats across the rapids. 

A low pass was found at the head of the Etivluk 
and a portage of less than one mile put the explorers 
on the head waters of the Aniuk River, tributary of 
the Noatak River, The party descended the Aniuk 
about fifty miles and closed the new surveys by con¬ 
necting in to the earlier surveys of the Noatak. The 
return trip was made down the Noatak to Kotzebue, 
thence to Nome and Seattle, where the party arrived 
on September 16 
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Electrical Research Applied to the Phonograph 

A New Method of Reproduction Brings a Sense of Realism to Phonographic Presentation 

By Joseph P. MoxfieUi 

Bril Irlcplioni Laboratunrs, Inc 


SUCCESSF'UL solution of the problem 
of phonograph reproduction requires 
an nil lance between science and art. 
Most entertainment of u musical nature 

- has involved heretofore at least two 

senses—hearing and sight, while phonograph repro¬ 
duction and, for that matter, any mechanical form 
of musical production involves hearing only. It is 
insufficient to reproduce faithful Iv the audible part 
only of an arti.stically successful musical perfor¬ 
mance and it IS necessary in some way to simulate 
the so-called “atmosphere” or lontact between the 
artist and the audience. 

There are several factors which tend to produce 
the sense of reality and the illusion of the preseme 
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He exhibits an opened up model of the new phonograph, of 
mam oj whose pnnripiei he is the inventor 

of the artist The most important of these is control 
of the acoiislK s of the room or ball in which the 
record is made. It has been shown by Sabine that 
studios used for piano niusii should have a time of 
reverlieration measured by his method of 1 08 sec¬ 
onds. Our experience has mduated that this figure 
IS very closely correct for other tyiies of music This 
figure of .Sabine’s assumes two ear listening, that is, 
binaural listening W ith a “one ear” system such 
as radio transmission or plionograpliic reprodui tioii, 
the ability of the listener to separate the reverbera¬ 
tion from the direct music b\ means of the sense of 
direition is completely removed and the listener has 
thrust upon his attention an apparently excessive 
amount of room echo. Experience has shown that 
u tmie of reverberation ranging from slightly more 
than one half to slightly less than three fourths of 
the Salitne figure simulates in the reproduced music 
the c ffc'c l of a room with proper acoustics When 
this elicit is properly produced, the peisori listening 
to the icprodiKcd music m conscious of the fact 
that the rmisic is being played in a continuation of 
the room in yvliidi he is listening and a sense of 
spacial deplh, iiparncss to the artist, is created 

Another miporlant fai tor is the ability to repro¬ 
duce the weaker sounds made during the act of 


performing music. Since many of these sounds, 
such as the sibilants in speech, the intake of breath 
of the singer, and the touch of the bow of a stringed 
instrument are carried mainly by the higher fre¬ 
quencies, this portion of the musical range becomes 
impoitant in this lonnectioq and is very important 
to the proper rendering of the lone quality of the 
various instruments When these higher harmonics 
are not present in the rc produced music, the impres¬ 
sion 18 created that the pcrfprmance is being earned 
on hehind some sort ol heavy curtain or screen and 
the characteristic tones of such instruments as the 
violin, oboe and brasses are considerably distorted 
'similarly, very few musical selections can be 
rendered in such a manner as to produce the effect 
of the artists Iieing in the room with the listener— 
that i.s, the necessary sense of intimacy—unless they 
possess power or body in the heavy low toned notes. 
This ipquires that the reproduction shall include the 
low notes of the musical scale. 

IntcDseiy Sensitive Reproducer 
In this connection, the fact should be made very 
cleat that a reproducing system which fails to rcpro- 
duc-e all frequencies below, let us say, 300 cycles 
per .second, will, nevertheless, reproduce the audi¬ 
tory sensation of a musical note whose fundamental 
IS below 300 cyc les even though the fuiidaniental 
and one or two of its harmonics hove been elimi¬ 
nated in the reproduction While this elimination 
(vf the lower frequencies in no way changes the pitch 
of the note, it does change what is commonly called 
the "character” or “timbre” of the tone The change 
in the quality is such that the note seems to lose the 
heavy body in the low frequencies and lietomes a 
rather thin metallic ly|ie of note The quality of 
tone characteristic of the older type of talking ma- 
(liirie was largely brought about by the failure to 
reprodiii e these lower tones. 

This leads naturally to the most important part of 
the scientific work which it was necessary to com¬ 
plete in order to solve even approximately the prob- 



Mt. 


THE AUTHOR 

Joseph P. Maxfield is examining a redoaed-scale maid of 
the new type horn 


lem of satisfactory phonograph reproduction. In its 
broadest sense, this part of the problem may be 
staled as that of taking sound from the air, storing 
It in some permanent way and releasing it again 
without appreciable change. It is immaterial from 
a general standpoint whether the means used are 
mechanical, electrical or a combination of the two. 
The choice of which method to use will depend 
largely upon the commercial factors surrounding 
the specific purpose for which the reproduction is 
being made. For instance, it is quite probable that 
the means chosen for reproduction in the home could 
differ materially from those used in a large hotel 
ballroom or in connection with synchronized motion 
pictures 



tlJCREZIA BORl 


Hears her voice on the new phonograph It is a more perfect 
reproduction than artists have secured in the past 

Where the machine is to be used for reproduction 
in the home, it has been found that the energy which 
can be taken from the record is more than sufficient 
to give a volume even exceeding that required for a 
large living room. If therefore appeared unwise 
to introduce an unnecessary electrical link between 
the mechanical system which is operated by the 
record and that which must be used to radiate sound 
into the air. 

The history of the development of nearly all of 
the technical arts has shown that from time to time 
the progress of the art has received an impetus 
through the adoption of some new principle. In 
the periods between these advances take place the 
improvements in detail.s which result in the new 
principle being applied to the best commercial 
advantage. 

This has been so in the talking machine art. Early 
in its development, the introduction of a duplicating 
process by means of which large numbers of records 
on long wearing material could be made from a first 
impression on soft wax, allowed the talking machine 
field to be exploited commercially. Then the de¬ 
velopment of a smooth running spring-driven ma¬ 
chine in place of the early hand-operated ones 
opened up a field of higher class music. 
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PHANTOM CROSS SECTION 


Of the acoustic passages, showing their convolutions anj 
gradual enlargement in tuo planes 

The method of reproduction -which will be de¬ 
scribed represents the outcome of the application of 
new principles to the talking machine art These 
new principles have been largely borrowed from the 
results of research on telephone circuits. Mechanical 
analogies for electric circuits have been used in the 
teaching of electricity for some years. Moreover, in 
the field of application, particularly in the art of 
communication problems of wave transmission in 
electric circuits have been very completely worked 
out by Campbell, Zobel and others. 

When a survey of the talking machine problem 
was made, it was early realized that most of the 
problems were of a wave transmission character in 
rnechamcal systems and the work was greatly aided 
bv reversing the use of the analogies between the 
mechanical and the electric circuits to give us ex¬ 
planations of the behavior of mechanical systems 
in terms of known electric systems 

By designing the acoustic transmission avstem as 
the analogy of the proper electrical system, vibra¬ 
tions up to five thousand cycles per second can be 
passed through This has been done in the new 
talking machine and as a result, the higher over¬ 
tones of speech and music are reproduced, provided, 
of course, that they are present in the grooves of the 
record. The radical improvement in the reproduc¬ 


tion has been obtained, not only by improving the 
reproducing machine but also by improving the 
record to cover the requirements mentioned. 

Turning to the region of the low tones, transmis¬ 
sion theory shows that here again there is a cut-off 
point for the acoustic transmission system determin¬ 
ing the deepest notes which can be given out. There 
is a definite relation between the rate of taper of the 
horn and the size of the opening of its large end 
for a predetermined low limit of tone. In the new 
talking machine a niuih larger horn than those used 
in the past has lieen incorporated and has been de¬ 
signed to fit into a cabinet of commeriial size. The 
horn is folded on itself and by making the bends 
at places where the sound path is narrow it has been 
possible to effect this folding and still maintain the 
correct design. 

When this horn is so designed that the mouth 
opening is large enough to radiate all notes which 
reach it, there is obviously no reflection at the 
mouth and hence no fundamental resonance of the 
horn. Since the rate at which the horn tapers or 
flares determines the lowest note or frequency which 
reaches the mouth, it is seen that such a horn can 
easily be designed. 

Harmonics Reproduced in Wide Range 

The improvements which have resulted from the 
new method of recording and the newly designed 
talking machine are quite marked There are three 
important ones I-irsl. and most atnkiiig, is the 
reproduction of the bass and the higher harmonics. 
Tbc reproduction of the bass, that is, the lower fre¬ 
quencies, adds the “body and weight” to the music 
which has been missing in the past, while the repro¬ 
duction of the higher harmonies introduces a defini¬ 
tion or detail which has also been lacking This 
improvement in definition coupled with the render¬ 
ing of the lower notes has made possible the repro¬ 
duction of very large orchestras and choruses wbich 
has heretofore been almost iniposMble. As men¬ 
tioned previouslv, it ha- also produced the illusion 
that the artist whose rc< ord is being listened to is 
right out in the room with the li.stener 

The second big improvement is the addition of 
the "atmosphere” surrounding the music, that is, the 
sense which the listener has that the music has been 
played m a room or a hall. 

The third improvement relates to the apparent 
loudness Although the new matlunc gives one a 
sense of being louder than the old types, it never 
irritates the ear as was the case with maiiv of the 
old reproductions. This is because the apparent 
increased loudness has been obtained by adding noWs 
which were not reproduced at all or at least very 
poorly in the older machines, and not by making 
those notes, which were reproduced well before, 
louder than they were In fact the notes which were 
reproduced most loudly on the old machines are not 
as loud on the new machine as they were on the old. 



Co*/ LI represents the e0ective mast of the needle arm, C, flexibility of arm tip, L2, mass of spider, C2, flexibility of spider 
legs; L3,mast diaphragm: C3, flexibility of diaphragm eofe, C4 coripressibility of air between diaphragm and hock-plate 



THE REf’KODl CER 

The corrugated diaphragm and the fingered spider that bears 
thereon register the sound vibrations 


It is important to remember that while tins new 
machine i» a considerable improvement over the 
older type, this improvement could not lie cora- 
plelely iitili/ed if new methods of recording had not 
been developed also The new methods of recording 
employ high quality “pick-up" apparatus, distortion¬ 
less vacuum tiiln* aniplifieis and an electromagnetic 
means for driving the stylus which cuts the original 
record The result of this new process of recording 
has been two-fold—hrst, notes ranging from the low 
bass up to the higher harmonics have been recorded; 
second, tlie acoustic effects of the studio which pro¬ 
duce the so-called “atniospbere” surrounding the 
music have also been recorded, in the graded man¬ 
ner previously noted. 

When all of these results have been accomplished 
in the' artific lal reproduction of music and speech, 
the listener seems to "feel" the presence of the 
artists to whose lecord he is listening There is a 
noticeable depth and cairvmg quality, not previ¬ 
ouslv appreciable To complete the illusion, it would 
be necessary for the listener to see as well as hear 
the artists While this latter requirement has not 
been fulfilled in anv wuv, the illusion produced is 
so good that the reproduction is raised from the 
class of minor aimisemciii to that of an artistic pro- 
duc tion. Telavision promises to complete the illusion. 



THE OLD AND THE NEW 

These curves show the comparative loudness of the old and 
neu types of phonograph ovei the frequency range 
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Ice Flowers 


Phantom-like Blossoms Appear at the Roots of Plants and Disappear 
with the Morning Sun 

By Nell Ray Clarke 


r ME of the wild flower families are not 
satished with doinp their bit to make 
the world beautiful during the spring 
and summer. When Jack Frost begins 
turning the leaves brown, these plants 
bloom again down near their roots in queer white 
blossoms. 

The blossoms are phantom-like, now they are 
visible and then they disappear. Sometimes they 
are tied with satiny while ribbons like a bridal 
bouquet. In the morning they are at their best, but 
when the sun peeps over the horizon’s rim, they 
fade away iiefore your very eyes The slug-alied 
and the \ictim of apartment house life and paved 
stre«t8 never sees them and seldom knows thev exist; 
but the rambler ovei held and wayside, who loves 
ibe crunch of frost beneath his feet, is familiar with 
them Sometimes he calls them by such an unro- 
mantic name as “ground ice”; sometimes they are 
called “frost flowers,’’ or “ic-e fringes’’ 


They Bloom on Froaty Morning# 

Many of our annual plants with perennial roots 
“bloom” in this manner during the fall The thistle 
and the stumps of ihe heliotrope, “rock mint,” or 
dittany, flea bane and other planl^ produte the 
flowers. Sometimes these fringes of ue form in the 
cracks of trees, and between the bricks of old side¬ 
walks. 

They are to be seen on cold froslv mornings in 
November to Januarv when there is [deniv of hoar 
frost but when the earth beneath is not frozen As 
a rule they range from one to three im lies m length 
and sometimes thev grow six inches long They 
assume t oriiplex and sometimes very beuutifiil forms, 
varying enough to stimulate the imagination to find 
names for them 

Sir John Herschel nearly one hundred years ago 
described the k e flower as a “kind of iiband. or 
frill shaped, wavy, friable semipellurid exeresrenee, 
the structure of which is ‘fibrous,’ like the fibrous 
variety of gvpsum. presenting a glassy, silkv. wavy 


surface, the direction of the fibers being at right 
angles to the stem, or horizontal.” 

For some time early-nsing scientists argued among 
themselves as to the real cause of these ice flowers, 
and several of them held for years that they were 
formed on the outside of the plant stem just as 




AN TCE FLOWER 

A thln$ of graceful beauty tukich Vanishes gusckly 


frost is formed on the window pane—^by the forma¬ 
tion of ice spicules as the result of the deposition 
of moisture from the surrounding air. 

Dr. W. W. Cohlentz, physicist of the United States 
Bureau of Standards, who for years has been watch¬ 
ing the frost flowers which form on plants in Rock 


Creek Park in Washington, has another theory con¬ 
cerning their origin. He has also made detailed 
experiments to support his belief that the water for 
the ice flowers romes from the plant itself 

Botany wasn’t especially in his line; but he first 
became interested in ice fringes when he noticed 
beside the road what at first looked like a rosette 
of while satin ribbon which might have been thrown 
there from some passing automobile or carriage. 
Then he noticed that the white fibrous loops and 
ribbons were fastened firmly upon a dry twig and 
that they were made of ice. So he bundled the 
specimen up and sent it to one of the professors at 
the United States Weather Bureau. The professor 
was interested and suggested that Dr. Cohlentz make 
a study of such ice formations. 

Dr. Coblentz* Experiments 

Before beginning work Dr. Cohlentz looked up the 
matter and found that John Le Conte, while study¬ 
ing plant life in the lowlands of South Carolina and 
Georgia, had noticed such fringes and had expressed 
himself as believing that they came from the pith 
of the plant Dr. Cohlentz did not accept Le Conte’s 
explanation, however, because he had noted the fact 
that the ice was always formed on the outside of the 
stems and never on the pith. And then his experi¬ 
ments began. 

He cut a J)unch of dried stems of the dittany 
(Cunila mariana) which has a great number of sap 
tubes in the stalk. He broke them off about four 
inches in length, peeled the bark off some of them 
and mounted them in a heavy piece of pasteboard, 
cemented them in tight, inserted the ends in a glass 
test tube filled with water and put them out on the 
window sill on a cold frosty night. He carefully 
covered the stems with a glass receptacle to prevent 
the deposition of moisture from the air. 

One of the stems had been painted over with a 
cement which is impervious to water, to keep the 
water from being drawn up through the sap tubes. 
It was significant that this stem formed no fringes. 
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CROSS SECTIONS OK STEMS 

Above An aster tl has a compart wood\ structure and 
few sap tubes Below Heliotrope \ole the numerous sap 
tubes through which water reaches the surface 

On thf other hand, the stems which had their lower 
ends immersed m the water did form beautiful 
fringes. 

This was conclusive proof to Dr. Coblentz that 
ice flowers are formed by water passing through the 
stems of the plants and freezing on the outside, or 
as he puts it, by “capillary action.” He argued 
tbat^ the water for the ice fringes upon groWnig 
'plaati conies from the sap, though the solid contents 
of the sap which give it its uste or color do not 
reach the surface, for the ice is tasteless in spite of 
the fact that dittany, or “rock mint,” has a strong 
fragrance of thymol, 

“The amount of ice formed upon a plant stem,” 
said Dr, Coblentz, “is dependent upon the rate at 
which the water can rise by capillary action in the 
sap tubes within the stem, the ease witli which the 
moisture can pass out to the surface, the rate of 
evaporation from the surface (dependent upon the 
wind and other factors I, and the texture of the sur¬ 
face of the stem—whether it gives out the sap freely.” 

For the average individual the question would 
have been settled with the first experiment, but not 
for Dr. Coblentz. He clung to hi.s theory that the 
water traveled up the sap tubes, but in order to 
prove that it didn’t creep up along the cambium 
layer of the plant, or the bark as we would sav, he 
made a few more experiments willi his test tube. 


He took several dried stems of the dittany and 
covered them with shellac and he found that they 
formed no fringes -again conclusive evidence that 
the water for fringes had to ronie from within the 
plant. The shellac had’ prevented its coming to the 
surface. 

Next he took some more dried stems and fixed 
them in a lest tube as before, but he cemented ihijir 
sides over with a substant^c which would keep any 
moisture from creejiiug up on the outside of the 
stems or along the bark. To make assurance doubly 
sure he put some red dye in the water in the test 
tube. Next niominp ihe'red dye was creeping out 
at the top of the stems,.showing lonclusively that it 
had made its way during the night ilirough the 
entire length of the stemil by way of the sap tubes; 
for the sides of the stems had been cemented over 
and it was therefore impossible for the water to rise 
in any other way 

Another proof of hi^ cqptention was that in each 
case considerable water had disappeared from the 
test tube The glass beakers covering the stems were 
perfectly clean, showing that no water vapor had 
condensed upon them. Evidently the ice fringes had 
been formed from the water that had disap|>eared 
from the test tube. 

Moisture Flows Throagfa Sap Tubes 

“One of my most interesting observations in this 
experimental work,” said Dr. Coblentz, “was the 
formation of the ice fringe from its very beginning 
This was also watched by several of my colleagues 
in order that they might verify ray observations. 
We placed some of the stems mounted in cardboard 
with their ends immersed in water on the window 
sill one cold morning In about 20 minutes, the ice 
began forming. It consisted of a row of fine hairs 
extending up and down a length of about four milli¬ 
meters of the stem and projecting horizontally. They 
were visible only when viewed against skylight and 
they melted immediately when the glass cover was 
lifted. 

“The fringe did not appear to form at the line 
where the pith is elossft, to the surface of the stem. 

“Within half an hour after placing the specimens 
in the cold air one stem showed several fringes in 
the form of thin transparent ‘teeth,’ each one being 
about 12 millimeters m length Another stem showed 
a fine hairy fringe which was visible when viewed 
against gaslight Within half an hour this hairy 
fringe appieared to l>e solid, with some of the fine 
hairs extending hon/ontally outward through the 



WHERE ICE FRINGE FORMS 

Here is a butiih ol dutans or "roch mint," a small perennial 
American herb From November to January this plant pro¬ 
duces beautijid ice flowers down near Us roots 

solid 'tooth’ of ice By the next morning numerous 
wide fiinges liad formed on the stems, and in one 
instance had pushed out a narrow strip of the bark 
away from the stem, a thing which often happens in 
such formations. 

“It was obvious that the fringe forms some dis¬ 
tance up the stem, at a point where it cools quickest 
and where the moisture has risen to about Us maxi¬ 
mum height. 

“We also discovered from later experiments that 
at no time did ice form on the pilh. and that the ice 
fringe did not always start at the ‘corner’ of the 
stem where the wood is the thickest, nor did it start 
at that part of the stem where the wood is thinnest, 
but at the point where the sap tubes lie nearest the 
surfar.e—where the moisture ran be most easily 
supplied. 

“Ire flowers will also form on pieces of unglazed 
pottery, like the ordinary red clav flower pot, when 
It IS found lying upon wet soil I have observed in 
several instances a column of ice an inch high upon 
such fragments. 

“The location and the amount of the ice formation 
IS evidently detennined bv the ease with which the 
moisture ran be supplied from within the plant, and 
it seldom forms when the ground is frozen solid, or 
when there is much wind which would cause rapid 
evaporation from the surface of the stem ” 







FILMING A SURGICAL OPERATION 

Under a Berlin motion picture camera, a eurgical opei 
filmed, in that medical Undents may witness the ope 


TO take “MOVIES" OF SUN'S ECLIPSE 


peal operation may be Captain Barnett Harris. U .S. R., of the Harvard Edlpte Expedition A motor operates the syringe which aids the hemi ol »/ biood to pttmp blood into the 

I the operation later wul lake motion pictures of the total eclipse in Sumatra, January 14th of the patient. This new apparatat by Dr. A. L. Soreii, of Brooklyn 


BLOOD TRATISFUSlO-^nECTRIC POWER AMERICAN PHYSiaST FINDS NEW RAY 

nor of blood to pimp blood into the blood vetstU Dr R A Millikan, who won the Nobel Prise for weighing the electron, “Now i 
ic(( by Mreit, of Brooklyn has found a new ray of lOfiOOflOO limes the frequency of light has /i 


AIRRAID DAMAC.K JUST REVEALED 
in be told," IS ihi admission ol the British Govern 
rcli-ascd photographs showing Zeppelin damage u 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Various Arts 


Conducted by Albert A. Hopkins 
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UntangUnf the telephone t^ord 

Makes a Klnkleas Telephone Cord 

D oes your telephone cord kmk’ On 
this page we show a simple method of 
rendering it kink proof A series of wire 
loops constitute a device which is attached 
to the cord by means of pliers or even a 
ooin With It applied, you can always pull 
the cord out full length, hut it will always 
snap back when you pul the telephone down 

A Shop from the “Five and Ten” 
Cent Store 

W E ahow here a pretty good looking 
and an exceedingly useful shop Every 
article came directly from a five and ten 
cent store It is not claimed llial every 
article can be bought in every "five and ten" 
—far from it The tords came from shop* 
bearing five different names These stores 
vary their atocks right in the same city 
For example, the writer went to a well 
known store near Ins home and secured 
about aix or seven tools, yet one of the 
aame name near the Woolworih Building 
would have produced thirty ..r more tools 
The cost of all these tools was exactly hve 
dollars, end the extra supplies cost shout 
two dollars more. The vise for ten cents 
is a real wonder, and the lap and holder for 
twenty (cuts is a rare bargain A shop like 
this can be installed in iiny boiisc alter a 
few visits to our faxed pri. cd stores 

A Twine Cutter Worn Like a Ring 

T he new twine culler illuslralcd on this 
page mav be worn on ibr finger even 




What f 5 will buy In tb« five and ten oeait atorca 


m 
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comes dull, or a new blade can be put in 
by dnving out the holding pin. This latter 
operation is accomplished by loosening the 
flat spring with a screwdriver, and turning 
the blade to the left. , 

A Novel Road Grader 

T he ouUtindiiig feetnre of the aew 
grader, ahowii on this page, with leanfag 
wheels, m the telescopic rear axle. Separate 
cranks near the operator eotttrel the right 
hand and the left hand extetuions. The 
axle is earned in a dust-proof steel bousing 
in which the gears controUing the telescopic 
movement run in oil 

A Mecbaniral AMlatant for the 
Kitchen 

W E show here a hand power combina¬ 
tion machine for saving time in nu¬ 
merous household tasks which will whip 
cream, extract fruit juice, heat eggs, and 
even sharpen knives There is said to be 
no splashing or spilling of the contents. Its 
Work IS done by means of a number of 
attachments, which may be changed in a 
very few minutes h can be attached to 
table, counter, eabinel, or window sill 

An Aid to Rapid Lettering 

T he lettering guides shown on this page 
insure rapid and more perfect lettering 
for the commercial snist or architect The 
guide is first placed in the position needed 
with its upper or lower edge in contact with 
the edge of a triangle, T-square or othei 
straight edge. Elach character is fonned by 
following the edge of the proper opening in 
the guide with a special pen provided with 
ihe outfit. This special pen has a plunger In 
it and the flow of ink It controlled as needed 
No preNure on point of pen is necessary 
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ORcd on a aloping roof or 8t«pe or other 
uneven surface has been recently invented 
It is a metal part that is attached to a leg 
of the ladder; and it may be adjusted in a 
few minutes The extension is firmly held 
at any desired point by strong set-screws 
and rests on an angular end that does not 
mar the surface. The extension can be 
adjusted to any length from one to fifteen 
inches. Two advantages are that it does not 
mar the ladder aa would a block nailed to 
it; and it is much safer. When the ladder 
is placed on steps, the extension pirt can 
be lowered to rest on t step or two below the 
one on which the other leg is placed. 

Letting the Vegetabiea Breetke 

T he device shown is a cabinet that per¬ 
mits the entire supply of vegetables ind 
much of the fruit that is brought into the 
bouse to be assembled in one convenient 
place, thus eliminating unsightly boxes, 
bags and baskets that take up room and 
create the appearance of disorder and un 
tidiness The air, which all vegetables must 
have, is allowed Ui pass freely around the 


contents This keeps them fresh, full 
flavored and free from decay. There is no 
expense of upkeep as there is in providing 
ice for the refrigerator 


Percolated Coffee from the Cm 

A n Italian concern has developed a mul 
‘ tiplo percolator for the coflfee um, 
Three of the percolalon are ahown in the 


illustration. Three cups c 


uU New Comfortable Air Cushion for 
Motor Cars 

'■"fl ri^HESE two cushions are designed Vr 
L motor car owners who would avoid fa 
tigue and eliminate sluicks, jars, and other 
™ vibration They are made of rubber, and 

nul are to be inflated Like the balloon tire 

ito, vary low air pressure Is used, making a soft 
the flexible seal and back, with a maximum of 


I be filled from . comfort. They a 


s and back cushions of automobiles 


self when not wanted. It 
nfort to your outing. 


Doubling the Uae of the 
Kitchen Stool 

A HANDY devil e for the kitchen it a 
combination stool which when reversed 
becomes a aiep ladder to raise the housewife 
III « moderate elevation The construction 
IS admirably shown by the photographs. The 
steps are covered with rubber to prevent 


Ford Plants Immaculately Clean 

A RECENT visit was paid to the Ford 
plants at Detroit, and it was found 
that, without queation, they are among the 
most remarkable plants in the world Not 
only are the power liouses up-to-date, but 
they are places of immaculate ilranhness 
The firemen dress in while uniforms, and 
the sliiivels, sheers, el cetera, are nickel- 
plated and are fastened to a frame with the 
order and preeision of an exhibit in a 
museum Powdered coal is used through 
nut the plants 
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The Scientific American Digest 

A Review of the Newest Developments in Science, Industry and Enpneering 

Conducted by Albert G. Ingalls 



Sbowln( the ■pecial provlvion for taking 
up the aide thrust 

Some Features of 1926 
Motor Truckt 

In oiir Januury issue. Mr W H Slauson 
outlined some of the feiuiires nf the 1926 
automobile, and it will be of interest, there 
fore, to call altenliun to some of the devel 
optnenta who h will be iiotieealile in auto¬ 
mobile trucks 

Prrhapis the most radical line of advance 
of all IS the ada|ilnlion of the Diesel enttine 
to commrriiul operation Shall we drive our 
trucks, and possibly our motorcars, with 
Diesel heavy-oil engines' It begins to look 
as if this advance were due to arrive within 

Tile Diesel engine has always been con 
aidered hopelessly heavy for such service 
Owing to the high compression involved in 
this type of motive unit, and to other 
reasons, it has been necessary to provide 
great atrength and rigiditv in the structure 
of the engine itself, and tiiia, in turn has 
involved great weight Wavs have now been 
found to make the Diesel engine available 
for truck service, while experlmenis are be¬ 
ing made at Langley Field with ordinary 
Liberty airplane engines altered into Diesel 
engines The results however tn the latter 
instance have so fur been unsatiafactorv 
What are the chsracterntioa of the Diesel 
engine that make it more desirable, for err 
tain work, than the gasolint engine' For 
one thing it hums low grade oil, although 
thia IB not its distinguishing feature Its 
unique feature is the fact that liie fuel is 
ignited by heat generated when aii is coni 
pressed in tlic return or eompression, slroki , 
therefore no siuirk (ilugs or otlier similar 
ignition apparatus is required 

Have you ever noted how hot u lire jiunip 
becomes? Ibis is not due alone to fm non 
but largely to the heat engendered when the 
air IS compressed If you lake ii ciiho fool 
of air and comiircss il into onc-half mini 
fiHit space, you have given one iiulf cubic 
fiKit of air the giiaulilv of brat that for 
merly existed in one culm foot 

Now this IS what happens in the Diesel 
engine The uir lh.1l is forced into the 
cylinder during the cleaning or scavenging 
etroke is (ompressed, on the return or up 

original volume, or to about 460 pounds 
per sejuare iiiih This automalKulIv raises 
Its lenipernture to 800-1.000 degrees, Fulireii 
heit .41 tile moment of highest compres 
aion, a sprav of furl oil, under still liigher 
outside iiressiire is injected into tlie com 
bustinn rlinmher and small clearance space 
between the piston and the cylinder head 
Comhusiioii now takes place at once 


redured as the jiiston travels down, as is 
the case with the ordinary gas engine, but 
since the fuel dors not explode but Con 
tinurs to hum lliroiigh a part of the stroke, 
I hr jiressiirc is in a comparative aense main 
Iniiied riiis IS whv a Diesel engine is 
I nllecl a ‘c oiiHiaiU pressure” engine It is 
III a measure like a steam engine. 

rio oidinarv gasoline engine consumea 
ahoiil one pun of fuel pir hour per horse- 
powei, while the Diesel engine delivers one 
horsejiciwer during one hour on one half a 
pint c»f low grade oil, or on even less than 
tills riie udvunluge of introdueing this 
type of engine into regular motorrar and 
evi n airplane service is uhviuus. provided tile 
iieressary adaptations can be made suec ess 
fully This problem now greatly inlercsts 
automotive engineers 

Two years ago, says Automotive liuluitiie\ 
(New Tork), the Benz worka of Manhcim, 



lN«sei truck and tractor engine 

Germany, first exhibited their automotive 
type of Diesel engine and Diesel engines are 
now being regularly produced both for 

This engine has a speeial ignition chamber 
and fuel atomizer which works under an out 
side pressure of 1.000 pounds per square 
ineli The illustration above shows the van 
ouH parts Gas oil, yellow and brown par 
afhn oil. tar oil and crude oil. including 
Texas oil. can he used providing the via 
cosity IS not too high 

The truck type of Diesel engine has four 
cylinders instead of the two used for trac 
tors, also an cleelrie selfstarter The bore 
IS 4 93 inehes, the stroke, 7 09 inches The 
eonsumplion of fuel is stated to he 43 
pound of fuel per horsepower hour 

The Langley Field experiments with a 
Diesel engine for airplane purposes are be 
ing reported in two arilrles in Power (New 
York) and are loo long to summarize here 
Kclitorially. Power says that although a 
Diesel aviation engine ran not be made of 
u converted gasoline engine (the experi 
ments appnrcntiv tore a I.iberly engine to 
pieces pretty quickly the brasses, journals 
and so on “going out” under the greatly 
riihaiued stresses) the work that is now 
being done points the way to ultimair 

It IS a long way from the extremely heavy 
Diesel engine used for stationary and ma me 
purposes to a Diesel engine light rnoiigli 
for aviation, hut this is a development which 
may he expected in the near future 

Another feature which materially affeets 
the life of the truck motor is the elimination 
of vihriilion by means of three point suspen 
sum. where the center point is the forward 
end An extension of the tiniiiig gear cover, 
tliruugli which the hand starting crankshaft 
extends is earned in a bracket mounted on 
a cross member of the frame This hraeket 


Starting crank housing; a rubber ring fits 
the houaiiig and is contained m the bored 
recMs of the supporting bracket This acts 
a* an insulator at this point The aasenibly 
is shown in the accompanying illustration 
The two rear supporting pviinls are arms 
or lugs extended from the fly-wheel housing 
‘Interposed between the bruckrt on the frame 
and these arm* is a rubber insulator biseuit 
inclosed between two stampings, whirh have 
extensions turned up on llicm wiiich register 
both in the holt hole in the bracket and in 
the motor arm This takes the side thrust 
Rrmovahic cylinder alccves in the motor 
itself permit the replaecMiieni of seored cylin¬ 
ders within an hour's time withoijt demount 
ing the cylinder block Thus, slamlard di¬ 
mensions are maintained for piston and ring 
and the laborious and costly grinding of 
cylinders to oversi/e. installing oversize pis 
tons, and so on, is eliininatecl, time and ex 
pense are thereby saved In addition to this, 
the separate sleeve is made of harder metal 
having B better wearing siirface. and the 
cylinder walls arc of uniform thickness and 
homogeneity, for they are machined all over 
and show uniform expansion under the heal 
of the explosive gases This uniform ex 
panaion permits eluser limns in the hi of 
the pistons, which m turn means longer life 
and a more eflicient work cycle Further, 
the crankcase and cyhnder-earrymg block are 
cast in one piece, thus making for lightness 
and for the better diatnbution of metal 
The accompanying illustration shows the 
gaskets at the top and bottom of the cylinder 
sleeve, which make the water-jacket tight, 



Three-point auspenaion (note bearing 
under the front of the engine) elim¬ 
inates much of the vibration 


also the one piece casting feature of the 
entire engine, and the rear suspentiun lugs 
on the side of the motor 

Power from the Wind 

In sections of the country where there are 
fairly steady though not necessarily high 
winds, with few calm spells, a windmill 
driving an electric generator, with a ilorage 
battery floated on tlie line, has made good 
Several of our readers have inquired why 
such equipments have not driven gasoline- 
electric jiower units entirely off the market 
The gasoline costa money, they argue, while 
the wind is free. 

If this were the whole of the matter there 
IS little doubt iliat the wind equipment 
would be the survivor But there are aev- 
eral considerations not immcydiately apparent, 
which offset the superficial factors. Un¬ 
doubtedly. bowevef, the natural inertia of 
human beings has helped to some extent to 
prevent the development^of the windmiti- 
eleciric equipment, for the gasoline equip¬ 
ment is well established It has proved 



The crankcase and rylindeiMiarr 
block are cast in one piece 


little more than that of the wind equipment. 

In one of the Annual Beports of the 
Smithsonian Inslitulion there is a paper on 
wind (lower, in which several fundamental 
windmill considerations are taken up, the 
more pertinent of which interest ua here 
I he common American type of windmill de¬ 
velops about twelve percent of the available 
energy of the wind Taking the average of 
seven weather observatories near the western 
and southern coasts of the Unitsd Stales, 
a wind velocity of four miles an hour and 
upward is experienced during about 7400 
out of the 8,7M hours of the year, while the 
velocity most frequently noted is fifteen to 
seventeen miles an hour In the Elast, and 
inland, there is just a little less duration 
than that just given, but the prevalent 
velocity IS lower, being between eleven and 
thirteen miles an hour 

In the November, 1924, issue of .Meckaoira/ 
Engineering (New York), the ofticial organ 
of the American .Society of Mechanical En¬ 
gineers appeared an aniele, “Wind Power 
for Farm Electric I'laiits," in which the 
atalemeni is made that, according to the 
United States Weallier Bureau, the longest 
calm or period of continuous low wind ve¬ 
locity below five miles per hour, la thirty- 
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(out houra for the Middle U'eat, varyinK 
with thfi locality Power ran be generated 
in ail winds above five miles per hour, but 
the ordinar)’ type of wind wheel is not 
efiioient for such operation 

A wheel ihirleen feel m outside diameter 
with blades three feel long, it l« Slated, will 
give ample power for an eiearir plant nut- 
able for a modern farm in tlie middle west, 
but the characlerlstiCB of a windmill ore not 
favorable for large unils, a twenty foot wheel 
being about the largest biz> that can be 
used and give satisfactory result. The first 
cost, cost of operating, and depreciation 
compare very favorably with those of gaso¬ 
line lighting plants 

The last sentence quoted is significant, 
although gasoline costs money, whiln wind 
IS free, there is not the difference In ultimate 
or last cost that one would be led to expect 

The old Dutch type windmill was ex¬ 
tremely inefficient, making use of only three 
to five percent of the available energy of 
wind The ordinary American type having 
sheet metal blades is better, hiu it will be 
evident that considerable improvement should 
he attained in the new development of 
adapting the thicker airplane bladn to the 
windmill Such a windmill, having aerofoil 
arms, has been built in Germany, and Is 
now on trial by the Intlitule of Agricultural 
Engineering of Oxford University at Harpen- 
den. England. 

As a result of reenarches made and prac 
tical experience obtained during and since 
the war, we now know that It la not entirely 
the up thrust of the air on tlie wings of an 
airplane that keops it from falling, but 
rather a combination of the vacuum above 
the wings and the pressure of the air under¬ 
neath, that holds the machine In the air It 
is not wholly the air pressure on the front 
of a racing automobile lliat reiurda it, but 
a resultant of the suction of llie vacuum 
behind, and the front pressure, li is, again, 
not the pushing effocl of the wind on the 
sails of a ship that propels it. as has always 
been supposed, but again a combmalioii of 
suction and pressure And it is not, as we 
have assumed for 5,000 years past, the wind 
Uiat hits the face of a windwheel alone that 
turna the wheel anil performs useful worth 
but the pull of the moviug air stream on the 
back of the wheel and the preasure on the 
bladet. That was the prime diaoovery of 
Major Bllau, a German investigator who has 
made a new windmill blade that ullluEet a 
maximum of the available wind power. 

The problem was to develop the incident 
force on the back of the blades, where it 
could exert the maximum pull. This means, 
first at all, that instead of making the wheel 
face the wind, it has to be turned away eo 
that all the other attaohments including the 
vane sfafill be In front. The wind teavinf 
-tfae wiiMl would, therefore, be free from all 



This cloie-np photograph shows the detail of the generator which Is mounted on 
the Montana windmill shown at right. Note the eolleetor rings, which permit 
electrical contact in all positions of the windmill; also the motor and pulley 


disturhance; the stream line of the air 
current would not be broken up; and the 
shape of the blades of which there arc onlv 
four on the aeiudvnamo—as it i« railed—is 
shclMike, the hollow bring turned to the 
wind The wind sinking this hollow is 
guided by its peniliai shape, over the cutting 
edge of the blade, which, it will be nolued. 
is not thill ns one would expect, but very 
thick 

A thin edge favors the formation of 
vortices in the air at the rear edge of the 


blades These vortices are a retardant, hut 
the thick, curved edge dues not permit the 
formation of such vorutes. 

In all windmill coiiatruciion. one of tiu 
difficulties has always been the finding of 
some means of utilizing all ordinary wind 
speeds from the gentlest to the heavier with 
out risking injury to the machine I'liis is 
achieved in the aerodyiiamo blade by a 
special aerodynamical prim iple Near llu 
end of each blade will be seen a small pro 
jectiiig “fin " 

The fin is situated at a very critical arm 
dynamo h 1 point If ihrro were no (in ai 
moderate speeds all the wind streaming 
along the surface of the lip of the hladi’ 
would pass off at the sharper edge win n 
It would set up “goat’s horn" vortices and 
thus retard the motion of the wheel When 
this poruon of the nlr stream hits the fin, 
however, it is deflriled right over the tip 
of the wheel and does not stream off at all 
When, however, the wheel is revolving too 
fast, the fins automatically turn parallel with 
the blade Vortices are then formed at the 
sharp edges of the blades and these act as 
a brake 

The electrical part of the aerodynamu i« 
all ronlainrd in the egg-shaped body placed 
on the windward side of the mill The 
voltage of the current generated by the aoro- 
dynamo remains constant, independent of the 
speed at which the wheel revnivos, wliile the 
amperage variea with the speed 

The wheel begins to turn with a wind 
speed of about six and one-half miles per 
hour gnd can. it is claimed, safelyr utilize 


all wind speeds up to forty miles per hour 
without injury The size of the storagf 
battery chosen will depend on tin winds 
prevailing at ihr spot where ihf uemdyiiamp 
is put up. and the amoiiol of i iirn nl wanted 
at the farm in question for lighting cooking, 
laundering, and driving various furins of 
machinery The first aerodyiiamo put up 
near Berlin is fixed at the mil of a frrm 
concrete mast, about fifty three feel high 
It has u K|ian from lip to tip of the wings 
of iwcniv-ninr and one half feel, weighs 


eight Ions when jiacked for transport and 
works regularly in average winds, producing 
ten kilowatts or about fourteen horsepower 
An American development of the aero 
motor will bo evident to passengers speeding 
In the Northwest who may lie a little sur 
prised after entering the stale of Montana 
to see, not far from the tracks, a trimly 
built windmill and to learn that it generates 
eleclricily to operate the block signals for n 
distance of twenty six mihs The fourteen 
and one half foot wheel that is mounted on 
this sixty two fool tower would not hr of 
much 8<rvR( (or furnishing eleilniilv if it 
were not earefiillv designed The lili/.zards 
dial hwer p ai rnss .Moiilaiia and the Dak U.i” 
arc rnnugh to wreck most windmiKs This 
wheel IK Ml designed that wlicn die wind 
pressure gels too strung, tin lilades turn 
and allow die wind to sweep on through 
without damaging the wheel 

Tho power outfit lias a unique drive that 
eonner Is the generator to the wind tiirhiiie 
Over llv iM-rijihery of the wheel is mounted 
a belt sheave that takes a Bpei lal weather¬ 
proof hell The cleelrie generator is locaied 
direcdv below the wind wheel, easily aci essi- 
blc 7he whole inslallnlion has riiairitairied 
ateady, dejiendahle power and foreshadows 
a broad held of utility 

Windmills of the more modern type have 
IibH ciinsidrrahle posl-war development m 
Denmark, where large wheels are in use 
These arc not simply the old-style "Dutch” 
windmills, but are far more eflicienl ma 
chinea. Their sails are melal insiead of 
canvas, and they have an automilic self¬ 



Obvioualy, the air-oeoops on the left would revolve in the windi the rcntarkably 
increnaed efficiency, due to placing them as ohown at right, was striking. The 
turning moment was multiplied three times 



A windmill at Culbertson, Montana, 
generates electricity for operating 
signals on the Great Northern Railway 


reeling device to allow for heavy puffs of 
wind They are made in sizes up to aboui 
fitly fell in diameler 

The August 21. 1925, issue of Tkr Engi 
iieer (Uiindonl contains an account of a dc 
MIC called Ihc wing rotor This is a device 
which revolves in the wind on a vertical 
axis, the nu'lal vanes being curved in the 
poBitiiin shown on the right side of the 
ueeompanying diagram Tins wing rotor was 
develojved by Captain .Sigurd J Savonius of 
Helsingfors, Finland 

Starting with the design shown on the 
left, It IS self-evident that this would turn 
in the wind and would develop aome power 
Now if we overlap these sections a surprising 
tiling happens the jienpheral speed of the 
riiliir. which in the first type was just equal 
to the velocity of the wind, goes up to 17 
times tlial of the wind, while the turning 
moment increases to three umes the former 


How Did Man Make HU Weapona 
Before the Old Stone Ager 

Tiif January issue of the Scientific Amer 
lean contained on page 21), an inierealing 
article rnlitled “Men of the Early (>larial 
Epoch." from the facile pen of the noleil 
Bniish anthropologisl, J Keid Moir In it. 
the aulhor depicted the jinmitlve setting ill 
winch mull of ,500 000 to 1.000,000 years ago 
dwell, hunted and fought in a land that now 
ih England 

Mluil we know today of these earliest 
known human cultures the Foxhallian and 
( ronirrnin - is ehieflv owing to the inde 
faligable efforts of this writer, Mr Mnir 
7'wo exiellent hooks wntleii by the same 
author are "Pre palenlitliie Man" and 
"The Great Flint Inipli riienis of Cromer. 
Norfolk" lliotli inihlished by W K Mum- 
son, Ijiswirli England) 

rhosc who enjovid Mr Moir's urinle in 
the j.inuarv issue and h' l Uiiii interested in 
Ins depu lion of the savagi liuin.sn who in 


habited niirlhwrstern Euro|H win ii it was a 



wiapnns 111 pnniilni liiun or ol the Amin 
eaii Indian wdt find it invaluable as an 
instruftion hiiok 


The olliir hook iiii nlioiird is an rxjioaiTion 
of ilii ( roiin r Mints, mmle by u rin e of men 
vvliosf' hands were oliviouslv greater and 
alrongir bv far than those of anv living raci 
home veais ago, si leiuisis denied ihiir 
linnian origin- said lliev wen an idenlal 
products of nature To prove Ins i ase Mr 
Moir wrote this hook S< n-ni c lios now 
accoplesf the Cromer flints 
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Fvnn noH umJ apain tin wnriil la appallfil 
l)y llie Icaa nf n Biibinarint Hillirrio tliP 
ainking Ilf nti iimlerwaliT rraft liaa ippanl 
alnicist ccrlam Hrnlli for the enure crew. 
< ven if tlie ponition of tfir vsrei k is mime 
Hiately Im-aleil in nhallow walir U’lierr the 
aea bottom has been morn than feel 


down however il haa been impoeailile to 
real h isreeka, owing to the limilationa of 
diving eipii|iiiient and of human enduranee 
11 IR interehling to learn, therefore that for 
more than a veiir a 6rtn of German engi¬ 
neers, Neiifelill & Kuhnke. of Kml. haa been 
experimenting with a deep »ea diving suit; 


and that when, laat November, the Britiah 
aiihmanne Ml, wai aiink wtth a loei of the 
enure crew of sixty eight men. the British 
Admiralty cabled to Germany and two of 
these diving equipments wore rushed with 
the greatest possible speed to the s -ene of the 
disaster on the Brittsh destroyer, Wolfkoand. 


Comprehensive tests in a mountain lake 
in Upper Bavaria have shown that divers 
can go down in these suiU to a depth of 500 
feet, without danger to health or body and 
without feeling the enormous pretoure that 
prevaib at such depths. 

From its outward appearance the apporetas 
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fMonblM the annor of a knicht of the Middle 
Afca, and it Bade maiiily of Siement-Martin 
eteel Sofeiont room Is allowed in the 
trunk portion for the diver to withdraw his 
arms from the sleeves which encase them, to 
perform any particular operation. At the 
bait level it is sub-divided into two sections 
joined by a flange. In front, each side, and 
on top of the upper seotinn. substantial, 
closed windows are placed Provision is 
made for a signaling apparatus, controlling 
devices, measuring instruments and breath¬ 
ing outfit. I See opposite page ) 

In the lower sections sufhcii-nt space is 
afforded for the balancing and dnsrending 
weights, logothor with seating anommiida- 
llon for the diver. The covering (or the 
arm and legs is made of a tough aluminum 
alloy, allowing the diver loinplelc freedom 
of motion. The limbs of the sun are fixed 
to the trunk by specially designed, hernieli 
rally sealed joints 



The diver, encased In his pressure' 
resUlinc, Jointed armor. Is being 
lowered into the water 


To insure the grealt-sl possildc case of 
diving and rising an annular diving tank and 
two lateral tanks are provided Desienia 
are made by simply opening valtcs, so lliat 
the links fill with water When it is dc- 
aired to gel hack to the surface, llie water 
is forced out of the tanks liy means of com¬ 
pressed air or oxygen 

A return descent to .“iOO feel can be ac¬ 
complished in four miniilrs With the ordt 
nary type of suit, operations between the 
surface and 1(X) feet occiijiy an hour Only 
at that slow rule can a irain-d diver adjust 
himself to different pressures at varying 
depths A liailery and six compressed air 
eyltnders at the resr wall of the trunk pro 
vide the means of emptying the tanks 

A special oxygen bottle and two to four 
regenerating cartridges, each willi a life of 
two tiours, serve to supjily the diver wllli 
plenty of fresh air Diving with these suits 
is much safer than wnli suits of ordinary 
design 

By the new melliod the-sliver has a treble 
oonneeliiin with the surface— by a line, wliieli 
in case of necessity is pulled bv tlie diver, 
by an arrangement for sending out Morse 
teJegraph signals, and by direct telephonic 
communication with the lender Fxperl-' 
menu have proved that a diver can sea to a 
distance of four feet when at a depth of 
350 feet; but total darkness prevails at a 
depth of 500 feet. 

The new diving suit opens up a wide field 
lor submarine tesearclt, for apart from the 
reclamation feature, from a purely eco 
nomic standpoint, the deep see diving suit 
will provide greater opportunity for the col¬ 
lection of aui^ commodities as sponges and 
pearlt. It is well known that much larger 
sponges and pearls exist beyond the present 
range of'fishing activity, than those now 
ofataingble. 


Perhaps the greatest advantage of all is 
that no special training, either technical or 
physical, is necessary for a man to go down 
as deep as 750 feet in one of theae suns 
They can ihua be utilized at any time and 
by anybody. 

Literature and Materials for Tele¬ 
scope Mirror Making 

Owing to limitatlunH of space imposed by 
the length of the arlioie beginning on page 
86 of the present isaue, the following list 
of literature on telescope making and souros 
from which materials may be liad have hem 
moved over into these pages 

Mr R W Porter, the author of the arlicle 
on page 86, continues as follows 

A full account of making telescope mir 
rors Could not possihly be brought within 
the bounds of these arlirles Fortunulelv 
this is not necessary, for a most exi ellriit 
book, “The Amateur's Teleseope.” by tin- 
Reverend William F A l.llison. Direeior of 
Armagh Oitservalory, Ireland, has reetntlv 
appeared, and since the Scientific American 
lias just obtained the riglit to repuLhsh tlio 
book in the United Stales, expressly for iIiih 
oieasion when a large numhei of Ameruan 
amateurs will need it, it may now be oh 
tamed by anyone desirous of making his 
own instrument 

Ellison goes to great pains to explain 
every step of grinding, polishing and testing, 
and in describing homemade tools that are 
inexpensive He is clear and com isr tn his 
slatemeiiu I regret tlial the bisik is not 
more fully jllustialed b\ (iholographs, liul 
those Bieompanying the present aride will 
lielji and some assislanie inuv be found in 
niy article in Popular Attronomy, listed 
below 

Unlit the ap|>carani e of Elliwm's book 
tliere was very little available lilerainre on 
mirror making, and miieh that was avuilaiih 
was Iragmettlary and siultered file work* 
by Draper, on the construdion of a sixteen 
Inch mirror, and by Kilcliev, "riie Modern 
Refleiling Telescope," both of wlucli on 
< lasaii s, arc now out of print They ap 
pearrd in the .Smi/Avonion Instilulion Con 
InbiUions to Knoulrilgr I Volume ,34, 19041 
and were repruued in the Setcnlific Amer 
nail Supplement for Deceinher. 1904. and 
Jaiiuarv, 1905 (Rilvliev), also Jniv-Augiisl 
1905 iDrajier) Tliese mav he found in 
some libranis, but 1 am advised llial llie 
sujHilv tn the hands of the Si lenlific Amei 
lean was long ago exliaiisied Tliese arlicles 
arc not very useful to the tyro An exi el 
lent arinlc liy the Rev C P Davies mav 
l>e found in the Monthly Notices of the 
Royal Aslroivouiical .Society (listed below) 
Also, see back files of the magazine Englmh 
Mechanics, winch arc full of articles and 
correspondence by English amateurs, of 
whiih there appear at present to be manv 
mote III Great Britain esi>ecially among ihi 
I lergy. than in the I'nitrd States This com 

America may, il is liojied he largely rent 
edied tiirough the renewed inlcrrsl in tele 
Slope making which the Si icntific American 
IS attempting to amuse 
Tlic available literature on mirror making 
llius consists of the following 

Ellison, The AmaliuTs Telescope, r< 
I.nnuil 1926. by the Vienlilic Ameruan 
Piiblislimg Go, 233 Broadway, New York, 
pri.e, postpaid 12 00 

Monthly Notices, March, 1909, Royal Astro 
iiomical Society. Burlington House, loiulon 
W 1, England, pnee, postpaid, two sliiliings. 

The Poor Mans Telescope, by R W’ 
Porter in Popular Astronomy. November, 
1921 Out of print In some public libraiies 
Krnje-edge Shadows, iiy R W Porter, in 
Astrnphy steal Journal, June, 1918 Out of 
print ('onsuil in libraries 

Methods of Silvering Glass, Letter Cirtu- 
lar U 32, Bureau pf Standards, Dcparltnenl 
of Cairamrrce, Washington, D C. gratia 
The following list of sources from which 
the amateur may obtain materials is not 
exhaustive and includes merely those firms 
with whom I have had aatisfactory dealings 
while making hundreds of optical surfaces 
Plttahurgh Plate Class Co., Pittsburgh, 


Pa., (wo commercial, polished, plate glass 
diaca, diameter six inches, thickness one 
inch, ground edges, slightly chamfered, 
price, about seven dollars 

The Carborundum Uj . Niagara Falls, 
N, Y. (branch offices in large iilicsl, cat 
borandum grams, one jtound < an of eai li. 
Nos. 80. 120, 280 I"1 minute’'), 400 ( T5 
minute”), 600 I"60 minute”). Prices range 
from -10 cents to 80 cents per can, oliluin 
price list Much cart sliould be taken not 
to contaminate smaller sized grams with 
grains of largir size 

Emery: The Hamilton Fnierv and ( orim 
(him Co, .30 ( liiirch Street New 3 ork. N \ 
One pound lan of number 6F turkish emery, 
't at fifty cents, post paid 

Wilmington pilcli may be obtained Iroiu 
S^e hardware and ship ihandlers spues ul 
about 10 cents a pound Any gni ronlaiiied 
may be removed from it by straining llirougli 
theesecloih wliilc lioi An alternative to 
pitch IB rosin (easily seemed I, tempi red 
to proper degree of hardness by the addition 
of turpentine 

A P Muriniiig & Co, Malawan, N J 
One half pound of best grade optician’s 
rouge at SI 06 per pound, plus postage 


C^emiials for silvering iiiay he olitained 
from the drug store They must he < liein- 
ic^ly pure 



Barefoot bor on a pnnrture vine. 
“You peopla mov think this Is funnv, 
but I can’t see moeh humor in it" 


Lamp Anv kerosene lamp cun lie used, 
but a small one is preferable sinet ihi 
kntfe-edge and eve may thus lie liMughi 
rlose togetlicr 1 have found it poasihle to 
bring the kiiileedge within less than an 
inch of llte pinhole wlien using a little 
kerosene lamp supidied by The VapoOe 
soicne to. 62 < ortlandl St, New York for 
40 ceiiia, postpaid (postage slaiups are ac 
cepted) 

l.aistiiia lacciuer 15M, for proleiting sil 
vered mirror surface, may In olitained at 
ready dilulid six to one with anivl acetnle, 
from Tile Egyptian l.arquer Mfg t’o W) 
West SirrrI. New 3( ork, N Y One half 
pint ti (K) jiiistpaid Reqiirat 6 to 1 dilution 

[Fiinoiis Nint In considering the inqior 
lani question of how llie iiiiiateur niiglil 
obtain all tile various materials nretssarv 
for making ins mirrors and mountings vvilli 
the assiiranie lliat the proper kind will leaili 
film, the Stienliln Anieriean < .isl alioiit for 
someone liaviiig an intimate understanding 
of the beginner's nerds, who would assunu 
iho rrhiionsiliililv of handling llietri 3ir 
John I’lerie. of 11 Harvard Street, Spring 
firhl, Vermont, a ineinher of tin gnuili id 
amateur telescope makers and asirunoint rs 
descrihed in the Noveinlier ScKnlilii \niii 
lean, was finallv prevailed upon to do tins 
work for thoac of the amateurs wlin do not 
make their purchases sejiaratcly Irnnt llie 
several sources named above Mr i’lercr 
is not. however, a regular dealer, but is a 
teacher of vocational training in the high 
school at Springfield (Vermont) and he was 


chosen because lie lias alieady made several 
telesiopes and tlirrelon lias an exai 1 in 
sight into and a svnipalhy willi ilie peculiar 
requiri mcnls of tin hcgiiinrr, also liccaitse 
Ilf IS III dully liiiiili willi till anilior of the 
arhile on mirror making, pnldislnd In the 

I III ri IS a (|nili' inevulciil im|)rcssion that 
the production of li nsi s and niiirurs and 
optical surfai cs in geneial is shrouded in 
inyslcrv, and lliat the profcasiimal produicrs 
ji alonsly gnaid llieir ai-i rcis of iiiampulaling 
glass While 1 h.ivc tonml ihe laltcr In hi 
iinforlimuli ly, iim ihi rc i ertainlv is no mys 
ti ry ahont gl.iss working I’hi soli reason 
thai ihos, 1 upahh of |iiodm ing laigi oplical 

im-n livv IS till inhnilt r,i|iai ity for t.iking 
pains who h is leijmied if Imwcvir, itic 

I'clididiir MiDowill and ihi tlaiks created 
till ir Iiijsti rpiec 1 S III would hnd no i lal) 
oraii machinery and (i|ni|nncnl Bill ihest 
masli rs an goni and ihosi who remain 
may he counted on ihe fingiis ol one hand 
R W Fi.rter 

What Is the Puncture Vine? 

A ROAPsint weed known as iln puncture 
yinc, which pcncirales lln onisidi of aiilomo 
Inie tires is one of tin pests vyith whirh tin 
raliforiiia motorist has to contend, aiiordiiig 
to l.ahfprnin Highways, a liiillelin issued by 
llir ( ulifornia Highway ( oniniissmn largely 
in till mien si of good roads 

Viilh rnrions inlerniingling of science and 
liiiiiior. the Inie scienlifii name given to the 
jiuiKlure vini is irihulus lenestns, it has 
indeeil forced its Inhulalloiis upon ihoBe 
who try to cross its foliage, either with 

niolori ar nr bare fi et Each bur of this 

pei uliar weed hears two sliarp pointed 
spines, and the bur is sn lialanied lhal one 
of the two sjunrs always points upward when 
the bur is lying on tin ground 

Tliesi linrs are alioul us long, and nearly 
as sioiil as an averugi carpet tack and 

sinii lire burs make up one cluster, there 
are on i in It cliisler tin |)oinls, several of 

which arc always hiisiiicss end up 'lo com 
jilnatr tin tnatlir slill more one plant may 
hear ]()(X)0 Inns, tint only lo jiunttiirr the 
tire of the cur wim li passes over them, hut 
till skin of him who sits on ilirm 

The pnni Inn- vim* il appears, is not a 
nalivi Aincrnan tml i amc over from some 
where in ihc region of the Mediterranean, 
as a slowuwav, along willi ballast in a ship 
that (loi ked in Tix.is Sinic Naliire's pur¬ 
pose in providing this vine wnli seeds in the 
form of liurs was lo permit them lo attach 
iheinselves lo moving ohjiits for a free ride 
to a new country, M rajmlly traversed tin 
soiilliwesi, and seems now lo have made ns 
main home in sunny ( aliforiiia 

Along llir Ingliwuys fin jiuncture vine 
quit kly spread, for llie heavy burs pit ked 
ii|i liy passing motor vehicles were diairih 



Aiitomobile tires ean-y the burs of 
the puneture vine long dislanees 
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uted by tlic samr medium The vine ii still 
■preadlng Fortunately, however, the pres 
ent-dgy lire, with many plien of rubber and 
fabric or cords, is almosi Immune from 
actual piinclure, but ibe spines nevertheless, 
break off in llie ircuil of tin tires and work 
through the fiiliiic will II llie tire is well 
Worn This ahiiMeiis tin lift of the tires 

Llveslotk pick up the burs between their 
toes, and this ollen tausrs them serious iii 
fnctioDs They inn gel ihe burs under their 
tongues, causing ulcers Grape piikers know 
better lhan to km el in infested vineyards— 
at least, tliose who have tried it once know 
brUter 

( an the pum ture vine 111 Controlled'' Nol 
entirely lloi'ing would lie necessary once a 
week, fur Ihe hi'i ds maturing qiin kly on ihi 
vines, sjirout iit Hifftrrnt parts of the season 
The road grader simiily spreads the seeds, 
planting ihim nnily iindir a thin mulch of 
Soil It has hreii found, hiiw"ver. that vuri 
otn pelroleiini nils saliiiale tin Inirs and 
kill them, and these miihods are now being 
empluved In an effort to drivi the [lesliferous 
puneiure vine off the highways at least of 
California 


Our Tele^copp Maker9 

in telcaiopes and amateur astronomy through- 
cut this louMtry Lverybody, seemingly, 
wants to make a leleseope I'yerybody, at 
•ome time during Ins life, has bad the desire 
to own, not a small spyglass, useful as this 
type IS for learning aatrunomv, but a tele¬ 
scope capable of doing real, satisfying astro- 
Domical work of possible yaliie, in some 
case*, to seienee Most of us, Itowever. have 
had to suppress this desire, we eould find 
other and more pressing ways to spend the 
aeveral hundred dollars whieli sui It a lele- 
acope yvoiild cost 

With these facts in view, it seemed ad¬ 
visable, last summer, for the Scientific Amer 
lean to attempt to stir up interest in the 
liome-making of reflecting telescopes, a type 
of instrument which, unlike the refrarling 
telescope, can he made by the amateur him- 
aelf, and which cost* comparatively little 
In order to arouse the interest, not merely 
of the few wlto already know more or less 
about the mirror-making art, but of the many 
more who may have been misled bv the 
persistent fiction that, siiiee the (verfecting 
of large mirrors requires the work of a born 
mechanical wiuird, the smaller sires do also, 
the article, "The Heavens Declare the Glory 
of God,” was published m the November 
Scienlifie American, and was purposely kept 
Don-lechnical 

Gratifying, indeed has been the response 
to it Direct requests for inalruetiona on 
telescope making were subsequently received 
from the 314 readers represented by the dots 
on the map shown in this department of the 
magazine We may also aasurae that several 
times as many more readers will bet ome in¬ 
terested through reading Mr. Porter's article 
in the present issue, while nearly all of 
botli group* of beginners may be roiinled 
no more or leas to arouse the interest of 
groups of local friends in mirror making, 
thus incidentally making themselves the 
DDclci of these groups, and possilily of local 
clubs It I" hoped that all who arc making 
leleseope* and who have nol written to us 
will do so. We are interested 

Thus the prospects ore bright lor a re- 
newed interest in aninieur asironumv m 
America, just a* in Great Britain, wliere 
there are—and long have been—hundreds of 
amateur telescope makers who have learned 
the art of parabolizing nnrrois with fair 
accuracy and who keep more or less in loucli 
with one another in their work Why sliuuld 
we in America go on permitting them to 
excel us in this interesting line of scientific 

Daily for several weeks, a batih of enihu 
siastlc requests for inslructions for mirror 
making have reached our desk and the read 
ing of these letter* has shown us who the 
people are that want to make telescopes, 
also that most of them are keenly interested 
They include people m all sorts of occupa 
tions young people, old people, professional 



The largest passenger locomotive in the world, built last June by the Baltimore 
A Ohio Railroad taimpanv, shown in comparison with a passenger locomotive 
which is n fairly hirge typo iucif 


physicians t whose lutiire palleni«. calling 
them Biiddcnlv away from their minor polish 
mg, will Wonder wliy their hands are red 
with rouge'), a college president, several 
denllsls, a number of youths eager to begin, 
quite a nnmhoi of teai hers of tw tenet with 
classes which they wish to interest. s< ycral 
lawyers—these are thr kind of petqdc, judg 
ing by their letters, who want to make tele 

Here are some more, eJtoaen at random a 


may lie oonfidentlv aiilieipated that a num 
her of experts will gradually develop, and 
that, perliaps, a f< w positive geniuses at 
glass working may be discovered—men who 
do nol even know at prcscnl that they are 
potential geniuses in this careful work In 
this connection, Hllison explains in Ins book. 
“The Aituileurs Telescope," that most of the 
really great makers of the /urge mirrors be¬ 
gan as rank amateurs ami, almost self 
Bchoolcd, beat the existing professional* at 
tbcir own work 



jeweler, a letter signed hv four who will 
probably work togetlier (four beads are bet¬ 
ter titan one I , a dealer in granite, a letter 
under date line. “li S Air .Mail Servo e" 
Ian aviator’), a Jesuit priesl, a schoolboy, 
a plumber, a Lutheran pastor, the manager 
of a famous ele< trio lamp manufactory, a 
man wiio "has ransacked laigt lihranes in 
vain " looking for instructions on telescope 
making I there never have been many, for 
the literature on teleseope making is ex¬ 
tremely scanty and has licen coiiiparalively 
ilimvniliihir) 

Other Would lie telescope makers are an 
(liitrical engineer a seunian on the air 
lil.ini cnrrnr /’otoAo, a farmer, a rivil 
eiigmeir, thr prim ipal of a high school in 
(Imago, ili< prtsideni of a inis-ionarv 
rnovenifnl, a sliidi lit of mcdiiine, a iruit 
farmer, a man who has airtadv gone ttlieud 
and honght a glass disc (hr must have tuo, 
however), anothi r niiiii who strongly doubts 
whether the real, inside secrets will he n 
vraleill (the seerel is patience) , a man who 
writes that our arlide in the November 
issue was “about the fifth he has read, all 
of them telling it was easy, hut none how 

Thu* we present a small, random cross- 
section of* the group that wishes to make 
telescopes Out of all these beginners it 


Late in November, 1^25. the writer had 
occasion to spend a week-end with Mr Rus 
sell W. Porter in his Vermont home, and on 
that occasion the letters from our enihusi 
astic wuuld-bc telescope makers were taken 
along On one day wc met with TAc Telf 
icope Makirs of Springfield, fermonl, at 
Stellar Fane, described in the November 
Scientific American 

Arriving on the mountain-lop in the after 
noon, we found a dozen of tlie members 
already there, having a wood-cutting “bee” 
which resulted in the reduetion of several 
log* to fireplace fuel for the astnmomer*’ 
winter comfort Next came another kind of 
“bee," when fourteen men sat down to the 
laureatc-ciMik's steaming repast Finally, 
when the table was cleared, the members of 
the group eat in a big ring around the fire 
place, busily engaged for an hour in reading 
the interesting letters received by the Scien 
lific American from people who want to be¬ 
come amateur astronomers, like themselves 
Theae men of Vermont were literally de¬ 
lighted over the widespread and enthusiastic 
interaat In telescope making which was pro¬ 
claimed by the letters from our readen. 

1-atei, a day was spent with Mr. Porter 
in his laboratory, filled with all kinds of 
optical apparatna, telesoopea completed and 
partly oompleted, testing equipment, and 


silvering malenala, whila a peoitUat "Walt" 
in the writer’s mirror swoeu mfa ed to Mr. 
Porter’s skilled assistance, h beJng aiteoeaa- 
fully fought to a finish alter an aftemooo’t 
effort 

■With Mr Porter’s articles, and especially 
his excellent illustrations and photographs 
(accurate pictures of the true appearance of 
a correctly parabolized mirror under the 
Foucault lest have previously been almost 
unobtainable by the average beginner), and 
the equally sinking drawing* of telescope 
mountings which lie has prepared for the 
next issue of the Scientific Americali—these, 
coopled wiili the book by llie Reverend Mr. 
Ellison (maker of more than 130 mtrrors), 
.1 book winch covers tdfscopr making in 
more detail lhan it could have been con¬ 
veniently done In the Scienilhc American, 
and winch is as requisite as any of the other 
working materials for the proper prosecution 
of the Work hrielly outlined at our request 
by Mr Porter, niake u* sure tliat no such 
an opportunity In learn the art of mirror 
making has previously been presented to tlie 
amateur. 


The WorUTt Largest Pastenger 
Locomotive 

The photograph of two locomotives of tho 
Baltimore & Ohio Railroad, reproduced on 
this page, tells the story of the rapid growth 
of the locomotive In tiae and power during 
the present generation. 

No 1400, the smaller of the two, is by no 
means an antique. It presents none of those 
earmarks of age such os elaborate moldings 
on the steam dome and sandbox, which were 
considered the beauty marks of an up-to-date 
locomotive of the last generation. It la a 
•landard, eight-wheel passenger engine of 
the type which hauled the crack express 
trains of not so long ago. and was a power¬ 
ful engine in its time, with 20-inch by 24- 
inch cylinders, IdiOO square feet of heating 
surface, a rated tractive power of 19300 
pounds, and a total weight of 111300 pounds 
without the lender. Including the tender, 
the weight is 201.400 ponndt. It was an 
excellent engine and did its work effectively, 
until the increase in size and weight of 
passenger trains began to overtax its 
strength, and it became necensary to build 
larger engines to handle the larger trains 

It would lake a book to deacrihe the grad¬ 
ual growth of the locomotives of the Balti¬ 
more it Ohio Railroad from No 1400 to the 
truly mammoth engine 5500 which is shown 
for (ompanson in the pholograpli, so we 
must lie content to note the lines along 
whmh that growth ha* proceeded Compared 
with European practice, American engineer* 
have made it a point—the first point, in fact 
-to provide their locomotives with boiler* 
of large capacity, and so to proportion the 
lylinders that the engine would be sure, at 
«11 limes, of an abundant steam suppiv 
Hence, we find that, wlierea* No 1400 has 
n boiler whose greatest diameter is 62 inches, 
carries a steam pressure aliout 180 pound*, 
and has tntsl lira ting surface of 1300 stiuan 
feel, the diameter of the boiler of No 5.500 
IS 100 inelies, the steam pressure is 220 
pounds and the total healing surfaie 1 * 
6,896 square feet. The cylindi-Ts have in 
(riBBcd from 20 inches bv 24 inches, to 30 
inches by 30 inches; the weight of the engine 
alone from 111,000 pounds to 400.000, and 
the tractive power from 19300 pound* to 
65,(X)0 pounds 

There follow* a comparative table of the 
dimension* of the two locomotives; 


'iTlJth ' 


. 20'x24" 
SIMs 


ttoili r diameter 
Tuhes. No and 
Tube*, lenatll 
Hantlna surfara 
Tender. eo*l cs 
Batod tractive 


Piston 


This powerful engine can haul twelve pas¬ 
senger cars over the tteep mountain grades 
of the Baltimore & Ohio system, thereby 
rendering the use of pusher or helper engines 
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Learning to Use Our Wings 

<- Aircraft are being put to use in peace as well as in war, This depart¬ 
ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander Klemin 

In charge. Daniel Guggenheim School of Aeronautics 



They Cut Costs 
by Doing More 

W ISCONSIN Motors—in trucks, busses 
and industrial installations — show a 
definite saving per operating day. 

That fact is clearly shown by owners’ cost- 
sheets. Wisconsin overhead-valve design 
saves you money by delivering, consistently. 
More Power per Cubic Inch of piston dis¬ 
placement than any other type of gasoline 
motor. 

Precision shop work, too, produces a motor 
that keeps maintenance costs down where 
they belong. 

There is another reason why Wisconsin 
power cuts costs for the truck, bus and ma¬ 
chinery builder. Interested executives are 
invited to write for the facts and figures. 

WISCONSIN MOTOR MFC. COMPANY 

Milwaukee Wisconsin 


Farewell to the Barling Bomber 

I N ihf photograpli i** »crn lh< Bailing 
Bomber which cont the Army Air Service 
$400,000 and took two and a half year- to 
build ll was the world’* largest airplaiic 
Some technical data will be obtained when 
Lieutenant Macready makes a iiumbei of 
flight test* in this giant of the air, but he 
yond ihi* technical data this monster air 
plane ha* contributed nothing to the advance 
ment of the world’s aviation !l will soon he 
relegated to the museum at Metook hield, 
D.iyton, Ohm 

A Novel Sport Plane 

I N the prevloua issue of the Scientific 
American, Wc predicted that itu iixe of 
aerodynamic ally lifting sirtil* in rxlernully 
braced monoplane* would becotin more fre 
cjurni than it has heen in the pasi 
The Wright-Bfllanca, by the use of lifting 
struts certainly achieved remarkable results 
Now the idea ha* been carried somewhat 
further in the Italian VlUoria I'K’f Scacjui 
plane, a novel type of sport plane of which 
two sketches are shown In the hrsi posi 
tion. the strut* provide all the necessary 
bracing for the monoplane wing, and at the 
same time, being cambered like the wing 
aectinn, give lift themselves In the second 
sketch, the Blrul* arc shown turned about a 
hinge They now offer a large resistance to 
the air and tan he used on the ground a* a 
powerful biake 

The V ittiiria I92t Sesf|ttiplaiu, equi|)|»-d 
with a .10 horsepower Aiiaum rngmi, ha* 
given a performnme of well over 80 mile* 
an hour This new type of wing strut is 
rcrlainly worth consideration 

Six Years of Air Transport 

M ajor cfneral sir sefton 

BRANt KFU, a* Director General of 


for the first hand study of commercial 
IrunHiairl fits )>aper before the Ro 
Aeronautical Strielv, summari/jng six ye 
of such e*|ierirntp, is therefore parth uls 
valuable 

(cciirral Brunckci ts not only an adn 
iBiralor but a skilled pilot with pruni 
knowledge of every pliaac of aviation 
paper rev.ew* air transport and sets 
those tiling* which an vitally necessary 

lilt maioriiy of accidents nn the Lonil 
Fan* roiilr an a*»oiialMl with power pi 
failure The (Fcneral demanda the provls 
of an infallihh power iilaiil even at the c 
of extra weight ami extra expense Two i 
three engined ships may h< helpful in sec 
ing power plant safety if it i* found imj 
sihle to prove the reliability of a sini 
engined power plant The pilot i* loo of 
blamed for aciideni* which are quite 
yonil his eonlrcd, and at llie saiiie tune 
ttiinforl IB not sludied a* mm h a* it sho 
he The pilot should he provide cl will 
comforlahlr and well se reeneel seal, a ret 
good vie w ahead and all around a b 
lundiiig, and in the big niulli engined 
chine, the provision for an assistant 

The sickness of a pilot in the air is v 
rare, hut at the »nmi tune the provision 
an us»i*taiit, who i* capable of taking c 
all control when llie pilot falls, is worthy 
striouB (iinBiileralmn 

At the moment that llii* i* being writi 
news comes from Leiridein of n terrible 
covering the whole of England Rail e 
hilitv seems to he the hugahoo of Bri 
unuliem With exiBliiig wireless equipni 
It t* iiossihle to bring an aircraft easily c 
nn airdrome in had visibility The Brl 
an- experimenting with a view to being i 
III hniig the airplane (inwn even in the wi 
fog The leader lable is used wllli satis 
tory results, tlie* hrinii ei cable made al 
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Like blindingly bright water, liquid steel piours from the electric- 
arcs of Timken furnaces, employing the highest heat known Irre¬ 
sistible mechanical monsters toss off ” the scaring steel, roll it, 
pummel It, squeeze it, and finally out come —not automobile frames, 
or engines, or axles, but—Timken Tapered Roller Bearings. 

Relatively small in size, Timken Bearings require the largest electric 
steel output in the world' Timkens are produced on a scale so 
large, because of their large importance in cars and trucks, among 
other mechanical devices Of all American makes, 83% use 
Timken Bearmgs, and Timkens are widely used in Europe as well 

Transmissions, differentials, pinions, worm gears, rear w’hcels, 
front wheels, steering pivots, and fans are Timkcn-equipped. 


150,000,001) Timken Bearings have been built There arc Timken 
plants in the llnited States, Canada, hnglaiul, anti I-ranee A daily 
capacity of 132,000 Timken Bearings is required 

Widest public acceptance must be liased on engineering endorse¬ 
ment of 1 imken advantages—high capacity for hearing stress from 
all directions -exclusive positive roll alignment-special precision 
“cages” - the possibility of simplified design and reduced weight 
—and supremely enduring T'lmken-made steel 

To produce bearings which constantly improve the op< ration and 
economy v)f motor vehicles is an inescapable obligation of I imkcn 
facilities and resources, so great in extent 

The Timkkn Romir Biaring Co , Canion, Ohio 


TIMKENSBEARINGS 
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CUSHION 

Your Truck and Load on 
l/l^ter Roads 



Ftnure 1: The Domler Drufon/fy, m small, two-«eater flvinf boat, with the 
passens^ pilot scats behind the motor 


Firestone Non-Skid Hi-Type Tires absorb the bumps 
and jolts on frozen roads—protecting your truck and 
its load from costly delays and damage. The specially 
designed non-skid tread provides firm traction on slip¬ 
pery ground. The uniformly blended and tempered 
rubber assures maximum mileage at minimum cost. 

Firestone Truck Tire Engineers will gladly help in 
determining the proper sizes from the complete 
Firestone line, best suited to yoixr needs. See nearest 
Firestone Service Dealer today. 

MOST MILES PER DOLLAR 


ihf Krnuiid Hiiil (HrryiiiR a current l)v nhii h 
an aircraft niiiv be guided by it* pilot Thi'* 
together with a line of Neon lightt—ele< tru 
bulba hlled witli Neon gas —will show tin 
pilot where to flatten out an he g1ide< in 
accordaiKc with the leader table indiratioiif 

The Cenerul emphatizee very alrongh tin 
need of alow laniliiig apeeda These may be 
secured either by an increase in wing area 
or by such devices u« flaps slota, etc It 
would appear that flaps and slola ahow great 
advantages and must be experimented with 

Metal construction is also demanded bv 
the General as bltcly to give far more endiir 
ance and relinbilitv than wood conatriirtion 


expoailion, allowing in particular the amall, 
low powered "baby" planes for which Ger¬ 
man industry has gained auch a roputaiiun. 

Not the least intcrcaling exhibit at Munich 
IS tlial of the Heiniclte parachute Unlike 
oiir own military pilots, who generally ait 
on u carefully foldeil chute, German aviators 
curry llieir parachutes cin their back* The 
illiistralioii on page 126 sliows how the pilot 
makes hi* exit Somelimea the pilot's Jump 
IS much more hurried than the leisurely 
deinonslratinii on the ground indieated in 
ciiir iiirlure As the man clears the plane, 
ihr line still connected to the fuselage pulls 
the imrachute out of Its park This snaps 
cpiic icly and the parachute gradually unfolds, 
bringing the aviator down to safety 


^re$totte 



AMERICANS SHOULD PRODUCE THEIR OWN RUBBER . 



A German Aircraft Show 

T hrough the courtesy of the Editor of 
Flugsport, we are privileged to publish 
some interesting photograph* of the verv 
latest type of German gir)ilanes and sea 
planes, exhibiti'd at the Munich exjMisitioii 
of 1925 The Dornier Libetle or Dragonfli 
IB built conipletelv of the alloy duralumin 
with a 70 horsepower, aeven i ylinder air¬ 
cooled motor It can carry a pilot and a 
passenger with full load of gas at a speed 
of 90 mile* per hour The Libe/fe, contrary 
to usual practice, is a “tractor" flying boat, 
with the engine ahead of the occupanls 
who ate thereby freed from the danger in a 
crash of the engine piling on top of pilot 
and passenger The Dormer Comrt is a 
aix-passenger transport airplane used ex 
trnsively on the lines of the German Aero 
Lloyd, with a ccmforlable and attractive 
looking cabin (Figure 3, page 124) One of 
our illustrations gives a general view of the 


Four Liberty Motor* on One 
Propeller 

T he Handley Page Hampstead (ahown on 
page 126), with its three engines, pro¬ 
vides security against the failure of any one 
cef them, but the plane as a whole is scarcely 
rHic lent because of the resistance of three 
large, bodies breasting the air, namely, the 
reniral fuselage and the two outboard engine 
nacelles An aerodynamicallv more effici¬ 
ent sohilion IS the placing of the multiple 
engines together in the fuselage, geared to 
one propeller, with a mechanical system per¬ 
mitting the disengagement of a troublesome 


The Allison Engineering Company of In 
dlanapolis has built sue li a power mstalla- 
Uon for the Army Air Service It i» de 
scribed in Avuition. The transmission con- 
{Continued on page 124) 



I Fignr« t* Tb* DomW Com*$, m gtx-iM(MMi««ii' pla«e ibmiI mctaaglveir 0* tlM 
•Ir UnM of the Germon Ae^Uord 
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A Bright Star on the Commercial Horizon^ 
Lighting the Way to New Lines of Business 


T he public is rapidly turning to products fab¬ 
ricated of Sheet Steel. 

This trend of public demand is building business for 
those manufacturers and merchants who have the 
courage, vision and initiative to make and aggres¬ 
sively market things which serve the public to better 
advantage when made of steel. 

The consumption of office furniture, desks and filing 
cases made of Sheet Steel has been growing steadily 
and rapidly from year to year. 

Dealers who are specializing in steel office equipment 
are finding such action exceedingly profitable. 

Hotels, hospitals and private residences are learning 
that steel furniture is more desirable not only because 
of greater strength, durability and sanitary cleanli¬ 
ness, but alsb because modem methods of finishing 
provide unsurpassed beauty of appearance and new 
means of expressing individuality in furnishings. 


These facts are equally true with regard to kitchen 
cabinets and refrigerators. 

For construction purposes steel roofing in new and 
beautiful forms is rapidly gaining public favor, par¬ 
ticularly in the shape of the popular Mission Tile. 
Shower-bath stalls and wall paneling for kitchens and 
bathrooms made of enameled steel sheets are being 
more and more widely used. 

The demand for steel doors is growing steadily not 
alone because of their value as fire stops but because 
they are permanently beautiful 

In all of these and many other lines products of Sheet 
Steel are giving better service to the public and build¬ 
ing new lines of business for merchants and fabricators 
who make and sell these products You will be inter¬ 
ested in our booklet, “The Service of Sheet Steel To 
The Public.” Ask for a copy. 


SHEET STEELl 

TRADE EXTENSION COMMITTEE 

OLIVER BUII_DING 

PITTSBURCiH PENNSYLVANIA 


















THE STANDARD SAW 
OF THE BIG WOODS 



From the Nonh Woods of Maine to the Redwood Forests 
of California, Simonds Crescent-Ground Cross-Cut Saws arc 
universally preferred b)! men who count upon cutting tools 
most Years of experience have taught them that Simonds 
Saws arc uniformly flawleii—assurance of jonget life and 
superior cutting qualities. Simonds quality is the result of 
careful, scientific tempering of the steel in Simonds own plants 
and near a century s experience in producing cutting tools 
Next time, ask your dealer for a Simonds 
Simonds Saw and Steel Co., Fitchburg, Mass. 

“Tk. Saw Maker," E«aWi.ka<t 1832 

Branch Stores and Service Shops in Principal Cities 


SIMONDS 


Pronounced SI-MONOS 

SAWS FILES KNIVES STEEL 


PROTECTION 


PATENTEES AND OWNERS OF PATENTS 
PROTECTED AGAINST INFRINGEMENT 
OF THEIR PATENT RIGHTS AND MANU¬ 
FACTURERS PROTECTED FROM CLAIMS 
OF INFRINGEMENT 



The uae of this design on your bill-heads, letter-heads 
and in your advertise nients will wford oS patent pirates 


All Contmas Issiu’ti arc Qiutrantccd by ihc luJcpcnJence 
h^dcmnity Company with Assets of $6,700,000 

AMERICAN PATENT PROTECnON 
CORPORATION 

IncorpOTuttd under the luu't of the State of New York 


Figure 3; The attractive paatengcr cabin of the Domiee- Comat 


aists of a large rectangular east aluminum 
caae, carrying four driving pinions, one in 
each corner, grouped round a large spur 
gear on the propeller shaft Each pinion 
is driven by a 400 horsepower Liberty motor 
through a sliding tooth clutch in such a 
manner that any engine may be thrown in 
or out of gear at will The reduction in 
speed I* from the 1,700 revolutions of the 
Liberty to 577 revolutions of the pro|>cller, 
which in large slow planes should rotate 
slowly to be efficient The transmission 
complete weighs only 875 pounds, yet it has 
stood up successfully to a fifty hour endur 
aiice test Every one has set 11 tlie me 
chanie with a pieoe of cotton waste in hjs 
liand, nursing the huge steam engiiirs of an 
ocean liner Now we shall havi aero engine 
mechanic calmly working in an aerial engine 
room and making minor repairs on u tern 
purarily disabled uiui, while the huge plane 
continues to sail through (he air at a hun 
dred miles an hour! 

Civil Aviation in Croat Britain 

A MEHIC^N commercial aviation neither 
■ rctrives nor seeks any form of direct 
government subsidy But well informed 
opinion in the (Inlted Stales is unanimous 
in demanding that Congress provide for 
some form of air regulation and for support 
in the construction of airjiorts and airways 
The 1925 flrilish report gives an illuminal 
ing picture of the help which the Director 
of Ctvtl Aviation is able to render English 
commercial flying along these lines 

On till skill and fitness of the pilot de 


pend the safety of airplane and pasaengers 
alike The pilot should not be merely an 
aerial chauffeur, but mual have a thorough 
knowledge of his plane and engine, be a 
skilled navigator, capable of guiding hia 
craft through fog and darkness, and be fit 
mentally and physically to meet any emer¬ 
gency The careful system of examination 
and licensing adopted bv the British has 
produced a class of aviators who have a 
training and a tradition comparable to the 
best offieers of the meichani marine The 
British Air Ministry has even established 
a system of periodical medical examinations 
which ensures that the pilot is at all times 
pcrfeclly hi. and inspires the greatest con- 
fiilence in llie traveling public 

Vl'< are foriunate in the Untied Slates in 
having 11 far belter "living" iliinaie than the 
flnlisli Isles and their surrounding waters 
Hut even in the Lulled Stales, fog is a 
gnat enemy of the pilot, and the ,500,000.- 
OOOiandlcpower be,icons of the Air Mail 
route u( ross the continent full to iiierce fog 
It ih very eiiroiiraging to learn therefore, 
that u new form of beaeon, tested at the 
l-roydoii airdromf in London is likely to 
solve the problem This new light consists 
of a number of glass tubes filled with Neon 
gas wbieli is made incandesi ent by passing 
llirougli il a high-iiitensitv electric current 
The resultant rich glow enables aircraft to 
lot ale the airdrome under conditions of the 
worst visibility 

Had the Shenandoah on its last flight been 
supported by an adequate meteorological 
scrvKc, the disaster would certainly have 
been avoided In Great Britain all the 
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How ■ German parachute Jumper 
makes hla exit from a plane 


meteorological eervicc* of the nation are 
under the control of the Director of Civil 
Aviation and pilota on the lines from Lon 
don to the continent receive instant warning 
by wireless of any dangerous weather ahead 

The work of the Air Ministry is not re¬ 
stricted to these auxiliary serviies, however 
valuable. Equal encxiuragement la given to 
the improvement of the airpibne itself for 
passengci carrying purposes It is not al¬ 
ways possible for the American manu¬ 
facturer, although hn does not lack the 
necessary skill, to make the large invest¬ 
ment neressary for n giant airliner The 
Air Ministry plaees orders with private con¬ 
structors for expcnmenial mnehinrs of this 
type and then puts them at tlic disposal of 
the subsidired Imperial Airways for exlcnded 
test The system la productive of much 
progress, 

Even on a flight of a few hours, it is an 
ordeal to sit in a sluffv cabin if half the 
passengers are suflenng llie jiangs of air 
sickness Accordingly, the Briiisli are ex¬ 
perimenting with ventilating systems, with 
large stoops outside the fuselage not unlike 
the venltlalors of a sea-going vessel, and 
retiucing the discomforts of travel greatly 
tlierehy 

The airplane has now reached a point 
where us structure is ptrfeclly salisfaclorv 
But power plant failure still remains to he 
conquered 

(roverninent support is enabling the Brit¬ 
ish to build huge passenger carrying planes 
with three engines, capable of flying on any 
two of the three An example of this tyiie 
of plane 18 shown in nur photograph of 
the Handley I’age Hampstead which is 
equipped with three aii-cooleil "Jaguar" en 
gines of .ISS horsepower each The Hamjf 
strad provides accommodation for 14 pns 
sengrrs in a Pullman saloon and has a top 
speed of llh miles per liour Not only can 
this plane fly horizontally on any two of its 
engines, but it can arlualiy climb 220 feet 
a minute with one motor completely dead 
Such a multi-unit power plant secures a 
safely which more than compensates for the 
smaller eflictenry of a three-enginod plane 
as compared with a single-engined one 

Still another significani tendency in Brit¬ 
ish air work is the discarding of the water 
cooled engine with il« burdensome weight 
of water and radiator, in favor of the 
aimpfer and lighter air-cooled power plant 


A Delightful Sport 

P erhaps the value of gUdmg aa a 
means of obuining acientlfio data has 
been overrated. But it remains a delightful 
> aport. It hoa not taken deep root in the 
Halted States, however; perhaps bcbausethe 
American young nun demands the thrill of 
a powerful internal combustion engine, or 
periiaps became no euch favorable meteoro¬ 
logical conditions aa exist in certain parts 
of Germany have bean loeatad on this aide 
of the Atlantic, At any rate, gliding is an 
Uncommon tight for moat of us. Our readers 
may ibarefore be interested in a seriM of 
pbotograpba reoeived from Oomaity. 



How one of the Lumber Companies Jot to 
know so much about the Factory Owner 
and his Lumber Problems 


T hree or four years ago, a district 
lumber salesman happened to see a 
crate being made in the shipping room 
of one of his customers. 

What he saw hurt his sense of lumber 
values. 

Too many boards, too much weight. 
Not enough strength, nor enough pro¬ 
tection for the merchandise. 

It set him to thinking—and from that 
thought has grown tlie Weyerhaeuser 
Specialist Service that is one of the era 
marks in the use of lumber in American 
industry. 

Up to that time, no lumber concern 
had ever had much more than a general 
idea as to how lumber was selected and 
used in the thousands of specialized in¬ 
dustrial uses. 

The natural assumptidn was that the 
Factory Owner or his Purchasing Agent 
bought the right kind of lumber for the 
job they had in mind, and used it to 
best advantage. 

T his may sound like indifference on 
the part of the lumberman. 

What it really means is that a lumber 
concern like Weyerhaeuser has a husky 
job of its own. A job that had absorbed 
all its energy heretofore. 

It requires great timber resources and 
lumber manufacturing plants to feed into 


-American industry the lumber it requires. 

But from this point out Weyerhaeuser 
set itself to study lumber users and lum¬ 
ber uses. 

This led them deep into many a spe¬ 
cialized problem that the Factory Pur¬ 
chasing Agentand his employer had been 
struggling with patiently—but could not 
solve completely without the knowledge 
that only an expert lumberman could 
give them. 

I T IS the function of the Weyerhaeuser 
Specialist Service to contribute this 
expert lumber knowledge to the indus¬ 
trial men of this country. 

It is always as/iec»o/»s/contribution. A 
definite solution for the f>ersonal problems 
and needs of the individual lumber user. 

Weyerhaeuser experts go almost every¬ 
where. Not to sell a man something so 
much as to tell him what he wants to know 
about lumber in relation to his individual 
use of lumber. 

There never was such a lumber service 
conceived and carried through before. 
A specialist service. 

With material resources almost with¬ 
out limit. 

With human vision and intelligence 
focused on the lumber needs of Ameri¬ 
can industry today. 

It is the new deal. 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL* MINNESOTA 

Pndtutra/rriiidmtry of paUtm anifiaxk Immher, factary traJat for ramaamfocturint, 
tm m barfar kaxtnf amd cratint, atractural Nmiars far industrial inildinf And rack of 
thna Itansa In tha tpacias and typa of wood bast suited for the purpose 
Also prodnetrs of Idaho Rod Codar poles far telephone and electric transmission lines 
Wavvrluciuvr Farvat PradactaMdlatrlbiHadthrouahiheauablitbgdirada chan noli br ihe W«T»rh«BUMr Sil» Camaanr. Spokane, WiahmaioB 
arltk brtMb oSaaa at M So. U Bsilo St., ChiaaSai 220 Broadway. Naw York. Laa.nlinn Bldt . Baltimore, end 806 Plrmooth Bids . Mianeepnlie, 
end with repreeantoilvee tkrouahoui the country 
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Th® pioneers in the unit type of heating equipment, striving always for 
more efficient systems, announce 

The New Improved Two F2Ln Four Inlet 
Skinner Bros. Steam Coil Heaters 


which have proved themselves by 
every possible test superior to 
every other heating and air condi¬ 
tioning device for factories, mills 
and industrial buildings, regardless 
of size, whether of temporary or 
permanent construction, saw tooth 
or monitor, single or multi story. 

These heaters are more compact 
than their predecessors, and handle 
more air at a lower velocity be¬ 
cause thev take the cold air from 
four directions Their versatility 
to meet every requirement in the 
modem industrial plant has been 
displayed in no other heating and 
air conditioning equipment 

They heat, cool, ventilate, remove 
Steam, prevent dnppage, eliminate 
bad odors, humidify or dehumidify, 
as required, and do this effectively, 
cheaply, constantly and as desired. 

Our engineers will gladly help 
you plan the proper equipment 
for your plant, and without obli¬ 
gation. 



Your sddro.* oa • postcard will bnng it. 


Shall wa *ond you our lataat catalog 7 

SKINNER BROS. MANUFACTURING CO.. Inc. i 

Serving tnduttry for moro than a third of a century \ 

Home Office and Factories 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories 130 Bay way, Elizabeth, N. J. 

SaUe Office* attd Branchet in AU Principal Citiee 



PATENTS 

TRAPr-MA.RK'^ 

.NJ. 

rciRl.IGN I’MhNIS 



WANTED 4' 


MUNN & CO. 

PAM N r ATTORN L> S 






j Men In iimiiufMctur** M( t il I’nin and NttveltUn 


nr«s piotlurinK "'trh bin prllrra an Toyn. N^val- 
ilus, Afih Trayn Dt*oh-blnrk» Souvenlrn, Advortin- 
knq Sperm It leu. Taper Welirhla, ctr We fumjnb 
foitn* \shh complete* ouifli for epeedv proihiption 



Metal Cast Products Co. 

1696 Boaton Road New York 



A graphic iliiulratlon of the wav In which the German aviator leap# from hla 
plane. The line connected to the foaelage pulls out the paraehate from the 
pack, snaps and allows the parachute to unfold. Once open, the parachute fills 
with air and brings the aviator floating down to the ground in safety 


For the start the glider pilot miiHl have 
speed, and he has no power on hoard his 
cruft to secure this speed One of our plto- 
lographs (on page 127) shows him utilizing 
a motor! vole to pull the glider along the 
ground until the necessary speed is secured 
When sufficient speed has been obiaincd the 
pilot pulls a lever and rcleaseH the hook, 
clearly visible In Figure 2 Hr is dependent 
henceforth on his own resources, Il will he 
noted that the pilot is strapiied to his seat 
and that in this pantiular glider he mam 
tains the equilibrium of his craft with only 
one hand clutching the control or “joy 
alick,” the other hand grasiung firmly the 
strut immediately in front of his scat 

A convenient moton ycle is not always 
available, and in Figure 3 the group of 
husky young men have evidently been pull¬ 
ing hard on the towing rope now slackening 
in their hand after release by the pilot 
Incidentally Figures 2 and 3 illustrate the 
simple construction of a typical glider The 
pilot’s seal is placed in the open on top 
of a skid A simple system of two booms 
tl>d diagonals supports the tail surfaces, 
with a few wires for additional bracing 
When the glider is once aloft nothing can 


equal the sensation of ease and mastery 
which IS experienced by tlie pilot of one of 
these gliders 

Why glide on a hillside, it may be asked, 
mni f the motorcycle or husky young men 
arc utilized for llie Initial impulse' Be¬ 
cause on the side of a hill may be found 
that upward circulation of air rising to the 
crest of the lull, without which llie glidei, 
no matter how skilfully maneuvered, must 
win (ome to earth But given the right 
locution and a (uviiralilr steady u|> wind, 
the glider can slay up indefinitely 

The Automobile Airplane 

A n airplane that wiuld return on its own 
- power from the flying field to a garage 
in the ritv IH a plausible and fascinating 
idea The orilinary plane might oonielvablv 
undertake such a trip, hut the spread of 
wings would be uncomfortable in traffic to 
say the least, the tail skid would not improve 
the roads, and the powerful airplane engine 
would not he suited fiii slow driving through 

Our Pans correspondent sends us a dc 
acription of an inicrrsting combination of 
automobile airplane designed by M, Rene 
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ISteel Sheets that Resist Rust! 


r HE destructive enemy of sheet metal is ru&t. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance — a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 
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BEST BLOOM i GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS- ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884 , are 
; the best known Galvanized Sheets produced An additional 
factor for permanence has been added in Apollo-Keystone 
I grade by the use of Keystone Copper Steel for the base metal 
! This copper-steel alloy is particularly adapted for roofing, 

i Biding, gutters, spouting, flumes, culverts, tanks, and all sheet 

I metal work requiring highest rust-resistance Keystone quality 
I demonstrated its excellence in service tests of American Society 
I for Testing Materials Could you ask for more thorough or 
I impartial proof? Sold by leading metal merch.mts We shall be 

pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Produc'l^ Send for Pacts booklet 


American Sheet anS Tin Plate Compaiw 

- General Offices Frick Building, Pittsburgh, Pa 
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The Future of the Telephone 


r the Tumpler automoblie-Airpune. A ahaft rnn* 
iixlliary motor placed In back of the main firing motor. 
» the axle on the ground through a bevel gear 


It was fifty years ago that Alex> 
ander Graham Bell invented the 
telephone, and yet this anniver¬ 
sary is but a milestone in the 
progress of telephone develop¬ 
ment. As the giant oak with its 
complicated structure grows from 
the acorn, 80 a nation-wide system 
has grown out of Bell’s single 
telephone instrument. 

The interconnection of millions 
of telephones throughout the land, 
regardless of distance, has not 
come about easily. It has resulted 
from a scries of scientific discov¬ 
eries and technical achievements 
embodied in a telephone plant of 


vast extent and intricacy. Great 
economies have already been 
gained by such technical im¬ 
provements and more are sure to 
follow for the benefit of telephone 
users everywhere. 

There are still to come many 
other discoveries and achieve¬ 
ments, not only in transmission 
of speech, but also in the material 
and construction details of every 
part of the network of plant. 

The future of the telephone 
holds forth the promise of a ser¬ 
vice growing always greater and 
better, and of a progress—the 
end of which no one can foresee. 



American Telephone and Telegraph Company 
AND Associated Companies 


Th« Tampior autumoblle-airplone with ilo wlng« folded bark, and an extra net 
of wheel* attached to the rear part of the fuaelage. In thi* position It la readv 
to negotiate citv traflir. It it a matter of about thirtv minute*' work to readjust 
the landing gear and *et the wing* in flying position 


BELL 


SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR¬ 
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 
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BARNES 

Electric Bench 
Scroll Saw 


American Engines Are Conceded 
to Be Supreme 

W mLE America ma> lag m the con- 
atructinn of largf passenger currying 
planes, there is no douht that in ihe »erp 
engine field, it surpasses all foreign prac¬ 
tice. An English plane inanufiiclurer is 
artuallv buying large quoiUittr* of Curtiss 
D 12 engines 

These engines liilped to win tlie Schneider 
Tup for the United Stales in lu2t ami to 
secure tho great speeds of the Puhuer racers 
III 1923 and 1924 


The Vickers Two-Engined 
“Vanguard” 

S OME designers snd pilots claim that e' 
a two-engined plane gives a measure 
safely against engine failure At any n 


ctors are building very large 
ssenger planes The Vickers 
;i[)e(l with two powerful Rolls 
a an interesting example It 
ty-Iwo passengers in comfort; 
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The Vfckew Famgiuml, etpilmtcd whh two Roll*-Roree eni 
Urgent pMaenger pknM In the wortd. It i* capable at aeati 
aenger*. with •mall tablea fitted in front of each aeat. Note 
Hues of the fmalaga. Yonr-bladed promdlcr* are need, be 
bbded propeller the diameter woold beeome enmberac 


e engliMM, one of Rto 
BaatMa twentyafix ptM« 
Note the fine, rotuuM 



























What to do? 

S OCl ALIyY she was very 
ambitious. So was her 


But for some strange 
reason the people \eho were 
her best triends never m- 
viteii tliem together to eve¬ 
ning gatherings 

It pu/zled her .ind it hurt 
hei for she u as a rather 
sensitive uonian 

She half susiiccted the 
reason V et r w as some¬ 
thing she touldn't discuss 
with her husband 


plra«ant breaih) 1 liat'- the 
insidious thing .ilxiut it And 
even vour closest friends won't 

Sometimes, of course, halitosis 
comes from some deep-seated 
organic disnrder that rr(|uires 
professional advice But usually 
—and fortunately—halitosis is 
only a local condition that } lelds 
to the regular use of 1 isterine 
as a mouth yyash and gargle 
It Duts you on the aafe and 
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Tnw&AX 
A ft. ft. motor tnlh tpotiat ftoM. 
Vicki plattd. OforatuonA C. 


PUMORE 

Fracttonai UF- Motort 


Y OU hftve undoubtedly »ccn this clever 
little advertising figure m some dealer’s 
window. But perhaps you did not know 
that behind those life-Ukc movements 
hummed a sturdy little Dumore motor. 
No installation is so unusual, no require¬ 
ment so exacting, but what a Dumore will 
do the work better, and more dependably. 

Maybe our Engmecnng Elepartment 
can be of service to you in working out 
your smsdl motor problems. Just write or 
wire—our experience is yours for the 
asking. 

Wisconsin Electric Company 

48 Sisiftftnch St. • Raetaft, Wis. 



lOBSAINEllOTEl. 


Bregd St. gt Fairmognt Av«nu«,. 

•PHILADELPHIA* 

ROOMS bSIf UR EUROPEAN PLAN. 

• WniTg POP BOOKLET • 

/nVestmentJieldfo^^Ktr 

E]pst Mortgage BONDS 

Investigate nou> this seasoned in¬ 
vestment field while 8' f is prevailing, 
legal interest rata. Our $100 to 81000 
First Mortgiqie Bonds are secured 
by ineome-peying business property 
authoritatmly appraised at substen- 

Experimentai and^ Model Work 

sm*ui Ku. 

HENRY ZDHR. he. IS7 Uhydte Si. Ksw Ystk Oty 

Ice Making and Refrigerating 
Machinery 

Corliss & Poppet Valve Engines 

BulMim nnt upon rtQUnI 

THE VILTEB MFC. CO. 

899 Clinton Strert MlbDOttkoo. WI*. 

tially double the amount of 
the mortgage loan. Interest 
^g / coupons payable semi-annu- 

ally. Bonds underwritten and 

7 protected by Filer-Clevaland 

safeguards. References: Att 
*v|||b Miami BanMo. Wnte for 
sssa^^E illustrated, descriptive books, 

"S' i, and Safety. ” 

nLER-nLCYElsAND Ro 

DRAWING INSTRUMENTS 

Precision snd chesp grades, mall order, much 
cheaper (han store prices Circulars. 
PRELEUTHNER, 3« West Mtli St.. New Yark CRy 

CONNECTION OR 
ASSOCIATION DESIRED 

^ AN A^'lOMOBII.K MAN, IS years experience 
.imply ronslrii.-led ansoliiie Rnuge for mounting 

3302 Bedford Bldg.. MUmL Fla. 


FOR SALE 


Amfrican Ki^ht* *|*"*^^^ 1,3^ 2JJ 

I'nduimM 

fc’,War<l Mrrri Vjnaouvcr, Ji C 

A PAYING POSITION OPEN 

‘’ceoaMwIn. 

Tum.r. Sho. Co I-«,9 C St Bo.te. M.« 

urns 

*2 and it’s yours 

CAMERA CRAFT 

A HfMliily Pbmegrapkk MaguhM 
ImmJI oBvtr* all pkiica oi pfcoioartphyi lg 
practical, bdernMliig tad beaalM. 

JJ Cmu tkr Cefty $1 50 ty ik, Ymr 

SmmfU Mfty M refttw* 

Camera Croft ‘Puhhtkntf Com^ny 

m Barkd Street tw rraecitea. CaL 


Science and Money 

Real Estate Mortgages 

By Henry C. Trundle 


T aking the country a» a whole, 42 per¬ 
cent o( the homes ocrupied by owners 
are mortgaged, says W J Monre, president 
of one of the large bond and mortgage 
companies The percentage averages 56 per¬ 
cent in New \ork and adjacent States, 
which, incidentally, are among the richest 
in the Union. Instead of indicsling a lack 
of proaperity or extravagance on the part of 
our home owners, this mortgaging of property 
means that our beat citizens are utilizing the 
resources at hand to give them more working 
capital. 

Mortgagea Are Popular 

A Brooklyn appraiser relates that over a 
period of five years in inspccimg projierlles 
for loans he has come upon but one homo 
which was unmortgaged This property was 
at the time unencumbered because the 
mortgage had just been paid off as a wed¬ 
ding present, the young couple was quick 
to remortgage it 

Verv few of the homes in a large eity and 
an even less number of large office buildings, 
hotels and corporate undertakings are with¬ 
out a mortgage upon them Were il not 
for this privilege many persons of mndrrste 
means would be tenants and huge structures 
Would never be erected because of the in 
ability of interested individuals to finance 
them. 

Real estate mortgages are known to have 
been made by (he Bubvlonians as early as 
(our thousand years ago I’robaldy before 
and certainly since then, and in every coun¬ 
try, land ami the buildings upon it have 
been accepted as security for an indebted¬ 
ness The excellent security of land is 
evident for it is a fixed and tangible article 
Man requires soil to till and live upon and 
besides actual susienance bis rbief wont is 
for shelter Land and buildings are. there¬ 
fore, always in demand wherever there is 
habitation 

Safety Is the First Principle 
Safety of principal and interesi, the first 
consideration of everv investor, has become 
recognized as the accepted feature of in¬ 
vestments secured by real estate mortgages 
issued under proper conditions Investment 
offerings having behind them the credit of 
nations, world known Industrials or trans¬ 
continental railroad syttems, have at times 
had their values seriously impaired, with 
subsequent loss to the purchasers, but real 
estate mortgage concerns boast t sometimes 
unduly) of their records of years without 
loss in their customers Siirh mortgages are, 
and have always been, popular with inves¬ 
tors of every size and the reasons are not 
hard to find 

The subject of real estate mortgages falls 
naturally into two divisions (a) as affrcliiig 
the borrower (b) as affecltiig the lender or 
investor. 

Borrowers who pledge their real property 
as security for a loan are cliieflv (1) home 
builders, farmers and small buyers w1» 
want eventually to own their own property 
and who need credit on convcnlciil terms, 
(2) builders who need capital for the large 
building operations. (3) operators and in¬ 
vestors who find it profitable to use other 
people’s money in addition to their own, so 
as to obtain a larger return on their own 
capital, (4) promoters or developers who 
undertake to convert large waste areas inio 
productive enterpnaea and (5) corporations 
who construct and operate large properties 
such as office buildings, terminals, ware- 
howei, hotels, amusement centers and slmi 
Tar propositions beyond the scope of indl- 
vidttgl enterprise. 

Why should a person mortgage Wi prop¬ 
erty to obtain money to relnveat? Why go 
into debt and have the trouble of coUeoling 
monies due him and of paying moaiet due 


anotherf Would it not be more convenient 
and just as profitable to live on one'a prop¬ 
erty free of debt? These are questiona 
which are frequently asked, and their an 
swers are simple. 

First, there is the Individual whe borrows 
on ius property at 6 percent because he can 
obtain 8, 10, IS percent or more upon the 
money thus received by investing it in his 
business or in a venture of some son. Sec¬ 
ondly, there may be a vacant lot or amall 
building, the income from which is insuffi¬ 
cient to pay taxes or provide a net profit 
Addlttonal capital invested in the project 
may enable it to be fully productive. Real 
estate buyers hare often had their Inveaunent 
in nun productive nr unimproved land wiped 
out entirely through taxes, without mention¬ 
ing loss of interest, before appreciation in 
value was sufficient for a profitable sale. 
Improvements in the nature of buildings or 
otherwise may (urn an unfortunate invest¬ 
ment into a decidedly profitable one 
Hence, one borrows. 

How Is a Loan ArrangedT 

Having found it neceaaary to borrow or 
having decided to do so. how is a loan 
arranged? Size,perhaps,dictates the method 
Familiar, of course, is the small town banker 
who knows intimately both properly and 
borrower The services of sn acceptable 
lawyer complete the deal In the large com¬ 
munities will be found mortgage companies 
which maintain appraisal, legal and selling 
experts Building snd loan assncistloiu, or¬ 
ganized under atate laws, provide a conven¬ 
ient means tn borrow Large loans, osually 
upon well known properties, sre obtained 
from investment bankers and in turn acid 
by them in the same way as corporatbn or 
government securities 

Farmers who at limes have found it diffi¬ 
cult to borrow upon their property are now 
aided through the Federal Farm Ixian Act 
which provides capital for agricultural de¬ 
velopment, creates standard forms of Invest¬ 
ment based upon farm mortgages, and equal 
Izes ratea of Interest upon farm loans Such 
loans are secured by first mortgages, must 
be paid off within from 5 to 40 years, must 
be used to extinguish pre-existing indebted¬ 
ness nr for productive purposes, and the rate 
of Interest cannot exceed 6 percent per 
annum This act has contributed largely to 
the current prosperity of our western farmers 
who had found their credit entirely “frosen." 

Mortgages Are Sotuid InvestmeoiU 

Insursnce companies are known to be 
large purchasers of real estate mortgages, 
for every dealer in them emphasixet the fact 
that conservative insurance companies have 
taken a sizeable block of the loan under 
consideration, or at least that they are buyers 
of mortgages of a like character. Perhaps 
It IS not so generally known that iosurance 
companies themselves make many loans se¬ 
cured by mortgages. 

Having considered the mortgage butlneaa 
from the standpoint of a borrower, lei us 
view it aa a lender upon or an Investor In 
mortgages Quite naturally there have come 
to be innumerable concerns and individusls 
whose business it is to loan upon mortgages 
and in turn to offer rhera as pofsible Invest 
ments to others who have surplus funds 
seeking safe and profitable employment 
When the amount of a propoaod loan Is 
beyond the individual capacity to le.od, It is 
inevitable that the loan must be obtained 
from professional underwrilerf. It is these 
companies that will next be dl80U»ed. 

In many cities there ate mortgage com¬ 
panies and title companlea which offer guat' 
anteed roortgaget. Some loan «n improved 
property only, while othere loan ea both 
Improved and unhnprored property, Hjeee 
mortgages utwally run for thrM reoWi ttod 
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at maturity th« inveator can ask for payment 
of the loan, although the majority are ex 
tended. As these loans are offered for sale 
to the public vfilh payment of principal and 
interest fully guaranteed, the rate of interest 
to the investor is usually one half of 1 per 
cent loss thah the rate named in the mort 
gage, this difference of une-half of 1 percent 
being the premium charged by the company 
for its guarantee The company pays the 
interest when due, whether it has collected 
it or not The principal is paid at maturity 
if desired; but in order to )irotPci itself 
against the necessity of paying guarantees 
at a period of financial atreis, some provi¬ 
sion is made to yvilhhold payment for a 
ceruin number of months, so that there will 
be snfficiont time to collect from the owner 
of the property. 

Some mortgage companies for the pay 
ment of the small fee of one-half of 1 per¬ 
cent will lake over a mortgage held by a 
private individual and guarantee payment of 
principal and interest The company c^jllectn 
the interest, sees ihst tsxes, assexsmenti and 
inturance are promptly paid, and aafeguards 
the security itself hv periodic inspection of 
the property, thus relieving the investor of 
such responsibilities For so small a sum 
the investor can obtain the full co-operallon 
of experts in mortgage landing in the super 
vision of his own losn 

As an outgrowth of the title guarantee 
bininesa, associated companies have been 
formed to deal in mortgages Une such 
organiution has had salej amounting to over 
one billion dollars tn the more than forty 
years of its existence. Not only has this 
company provided an investment in conven¬ 
ient amounts for its customers, but it has 
aided as well the smalt borrower. It has 
been the general policy to lend upon homes 
and small land holdings and during its life 
the company has guaranteed more than 
120,000 mortgages. 

Untferlying Gnarantees Are Important 

The question of the adequacy of a com¬ 
pany’s assets to meet the llsbllity of the 
mortgages it guarantee# is one that is con 
Btsntly raised. It is often forgotten that 
such companies are in effect insurance oom- 
paniee and that their insurance business is 
conducted at proper rates. Other types of 
insurance and casualty companies are con 
tlnually paying losaes; these losses are un- 
deratood to be a normal part of their busi- 
nesa. Real estate mortgage losses are so 
infrequeut—said by one guarantee company 
to be less than one-tenth of 1 percent of its 
guarantees—that It can be seen that this 
type of underwriting is a safe proposition 
for the company, and likewise that it pro¬ 
vides a sufficient element of strength for the 

Purchasers of guaranteed mortgages there 
fore, have behind their investment, the prop¬ 
erly securing the loan, the assets of the 
guarsnteeing company and also ihe personal 
bond of the borrower. 

Another type of real estate mortgage 
dealer is one which concerns itself only 
with propositions running into hundreds of 
thousands and millions of dollars Loans 
may be made upon fully constructed and 
tenanted properties or for construction pur¬ 
poses The former loans are not so inincstc 
and are generally easily marketed Building 
loans require n great deal of expert opinion, 
and It 18 a testimony to fhe integrity and 
careful judgment of our great mortgage 
houses that they have been consistently suc¬ 
cessful in thetr business The great real 
estate developments have been rtade possible, 
througb their courage in undertaking them 
and the public's confidence in financing 
them. 

The intoresU of the Investor In the bonds 
issued by a company offering this type of 
businesa are safeguarded by theac principles 

(1) Each bond issue must be a first 
mortgage on improved. Income-pro 
ducing real estate of the best class 

(2) Tha properly must be well located 
and thoroughly suited to the rental 
deoMuid of hs neighborhood. 

.<8) Inoome must be sufficient to pay In- 
latest and to omortixe the prlnoipsL 


It should bo noted that payment of iirmn 
pal and interest is not guaranteed, although 
the advertising slogan of one rompany is 
that for over two score years no investor 
lias suffered a loss Before any bonds are 
sold s title insurance comitany has investi 
gated the borrower's title to the properly, 
and if everything is salisfai tnry, a guaranlei 
company issues a poliiy covering the whole 
bond issue The object of this is to subsii 
tule a guaranty for an opinion in regard to 
the validity of titles to teal estate. All the 
legal details arc passed upon by akilbil 
lawyers, and a competent triisi company le 
usually appointed trustee to are that tin 
provisions of the trust deed are properU 
complied with 

Recognizing the unexcelled invostmrni 
qualities inherent in real cataic morigugi 
bonds, banking firms which previously hu'l 
concerned themselves strictly with corpora 
tion or government securities, have now gone 
Into this type of finanring These bankers, 
however, ordinarily are interested only In the 
very large issues. The bonds are marketcil 
in exactly the same manner as any rorporali 
seruniYj which means that they are dl" 
tribiited by the originating house, through 
all of its branches, and by other firms 
which are associated with it in a syndnate 
formed to dispose of the issue 

So far In this arlieln we have had in mind 
only first mortgages Of course there are 
any number of varieties of mortgages junior 
in lien The price at which they are offered 
to investors is commensurate with the risk 
Such mortgages lean to the sjieculative ami 
should be purchased onlv after careful con 
slderatlun and with foil knowledge of their 
risks. 

( The precise names of common forms of 
teal estate mortgage offeringa are morigagi i 
participating mortgagea and bondt A mort 
gage as a vehicle of public financing is suit 
able onlv in the case of relaiively smull 
loans. Where two or more persons ilesire 
to share in a loan, a mortgage Is made to a 
trustee who will Iseue a certificate of owner 
ship to each person having an intereat In it 
The major part of real estate finanring is 
done by means of bonds issued againet the 
actual mortgages which arc held by tin* 
lender or deposited with a trustee. Still 
another form u the collateral trust real 
estate bond, which is the obligation of the 
mortgage company secured by deposit wiili 
the trustee of mortgages of varioua amounts 
If the company Is a sound one such bonds 
should be safe 

MatHal Profit Mortfoges Now Available 

A new type of junior real estate security 
is offered by a company which sells ihi 
preferred Slock of a corporation formed to 
own and operate a properly, which is usualK 
a well located office building that has been 
planned and built by the same Interesis in 
associated capacities A morlgagr, amount 
ing tn about 50 percent, is placed upon the 
property and a loan secured elsewhere, the 
balance being obtained through the sale of 
stork F,ach share of preferred is arcom 
panied by two shares of common, one of 
which goes to the purchaser of the preferreil 
and the other to the seeuritv company It 
IS the plan to pay preferred dividends and 
to retire the principal within a period of ten 
years Thereafter the investor shares equally 
with the security company in all net profits 
through the ownership of the common stock 
This type of sncunly is gaining In popularity 
and undoubtfslly is of esperial interest to 
those who rent in suih properties and who 
believe that huge profits accrue to the 
owners Its speculative nature should be re 
memliered 

If real estate first mortgages are so prime 
sn investmenl, what is the explanation ihiii 
they are offered at varying prices yielding 
from S'/j to 7 percent, more or less? It 
hat been a custom -of the business li> sell 
mortgages and mortgage bonds at par pr 
100 , the interest rate oorresponding tn the 
normal rate of interest This, at times, has 
worked a hardship upon mortgage dealers 
who have found it diffieult to maintain their 
prices at 100, when other claoaes of security 


strength —LIGHT W EI C HT — D U R A B I L I T Y 



Amdeder uses DAYTONS 


It is natural to see the Aimleder Truck equipped 
-with Dayton Steel Wheels. The makers of a good 
truck will not risk owner disoatlsfaction bv equip¬ 
ping their truck with just anv kind of wheel. 

Dayton Steel 'Wheels help the truck to give long 
years of dependable and economical service. Elec¬ 
tric fiimacr sled and exeluslve hollow, arched 
construction make the Dayton a light wheel of 
•uper-atrenglA. They are easy on the motor— 
they are easy on tires. 

Davlons are used by nearly all the leading 
truck manufarturers. Equip your trucks with 
Duvton Sled Wheels for economical and depend¬ 
able truck transportation 

THE DAYTON STEEL FOUNDRY COMPANY 
Dayton, Ohio 


Dayton 

Steoi IVucK wiitols 

TIRE ECONOMY —ACCESSIBILITY —APPEARAN*^ 



1864 

Simply Selling Service 

i^LL your securities should be care¬ 
fully examined at regular intervulH anti 
changes made where aiivisable 

IVe have no securitie.s for sale and are, 
therefore, in a position to give disinter¬ 
ested advice 

As custodian of securities we give this 
important service. 

Our Officers will be glad to explain 
details to you 

1926 
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’’Something better” 

“LET ME SEE something better,” says the 
customer — very frequently indeed. That 
something better in an automobile may 
cost several hundred or perhaps even 
several thousand dollars more; but in 
a cigarette it costs just three cents more 


F A 




Maiccs 
fine lines 
for — 

V Figuring?, Checking^ 
Underscoring and 
Marking Blueprints 

Ideal for — 

Draftsmen Teachers 
Bookkeepers Students 
Dept Heads Auditors 
Editors Writers 

— usefuu to everyone. 

^ Price $1.00 per dozen 

Al all dealtri or writ* dtrtct 
Aaaricaa Laail PskUC* , 217 FtfU Av« , N.T. 


Patent Attorney -Connection Desired 



have been offered at much lower prices due 
to economic conditions. Investment houses, 
us ordinarily understood, on the other hand, 
have considered that real estate mortgage 
bonds should be marketed on the same basis 
as any oilier security I’ricce for that reason 
have been subicet to market flucluatinns and 
vary from lime to time Short term issues 
are high pruod. while the longer malurities 
are moderately priced 

The chief objection to real estate mortgage 
bonds has been that tlitv ari not riadiiy 
marketable Many investors jirefcr to have 
their entire funds in securities that ran be 
liquidated immediately and without loss 
Mortgage concerns attempt to meet this re. 
quircment bv repurchasing bonds at a price 
only one or two points lower than the offer¬ 
ing price When they believe the bonds are 
offered for repurchase so that another invest 
ment may he made, they make a nominal bid 
sufficiently low to discourage the sale 

Cuaranteod mortgages are likewise repur 
chased in necessary instam es on a satisfac¬ 
tory basis Investment houses whicli main¬ 
tain a market for their real estate bonds do 
so with the usual sjiread of 1 or 2 points 
It is interesiing in disi iissing markelability 


to note that diitiiteireatad aeciirity dealers 
or brokers are trading more and more in the 
larger issues of certain real esute mortgogo 
eoncems and that an outside market is rap¬ 
idly being built up. 

Because the future success of real estate 
mortgage houses is depend^t upon past 
records, each house considers fiself under 
obligations to its customers until every dollar 
of principal and interest has been paid 
Some inaurc principal and interest through 
associate companies; others have tlie mort¬ 
gages guaranteed by casually companies do¬ 
ing a general insurance business. In all 
cases every precaution is token that the 
monies invejited in their offerings are safe 
and the interest and principal promptly paid 

Just which is the strongest bnanring is 
anybody’s guess; but it is evident that the 
investor in real esute mortgages would do 
well to give careful study to any proposed 
investments George E. Roberts, Vice-Presi¬ 
dent of the National City Bank, and an 
authoritative writer upon economic condi 
tions, savs "the building boom is going too 
strong to Iasi" This statement indicates 
that the wisest eours is to deal only with 


The Heavens in February 

By Professor Henry Norris RusselL Ph.D. 



At 9^ o'clock: March 1 

NIGHT SKY: FEBRUARY AND MARCH 


The Heavens 

HE somhwesiern «kv is now at its best 
Orion, the Great and Little Dogs, Taurus, 
and t.einiiii are all within this quarter of 
the sky. and Auriga is only just outside of 
It The iiorlhwcst. with Perseus, Andromeda 
and Caasiojwia, is less brilliant Draco and 
Ursa Minor are low in the north and Ursa 
Major high in the northeast, with Bootes 
rising below Leo and Airgo are in the 

cast, while Hydra is the most nouble con- 
stollatioii in the dull southeast 

The Planets 

Mercury is in conjunction with the sun, 
and behind him, on the LSth. and is invisi¬ 
ble all the month Venus is also in con 
junction on the 7lh. and in front of the 
sun. Before the end of February fhe comes 
out as « morning sur, and on the 28th she 
rises before 5 a.m and is conspicuous. 
Mars is a morning star in Sagittarius and 
rises at 4:10 a u in the middle of the 


nioiilh Jupiter is also a morning ilar, bul 
iiiurh nearer the sun On the 17th, be is in 
conjunction willi Venus, and both planets 
may be seen in the dawn—nearly ten de- 

Saturn IS in quadrature, west of the sun, 
on the Llth, rises at 1 A.M and ii ob¬ 
servable in the morning hours Uranus is 
in Pisces and sats about 8 p.M. Neptune 
IB in opposition on the 12tb—being then in 
Leo in 9 hours 4.? minutes R A. and 14 
degrees. 3 minutes north declination, bul 
IS visible only with a telescope. 

The moon is in her last quarter at 6 P.M. 
on the 5lh, new at noon on the 12lh, in 
her first quarter at 8 a.m on the 19lh, and 
full at noon on the 27th. She is nearest 
the earth on the 12th and farthest off on the 
2Sth During the month ahe paaaea near 
■Saturn on the 6th, Mars on the 9th, Jupltef 
on the 11th, Venus and Mercury on the 
12ih, Uranus on the 14th and Neptune on 
the <26tb. 
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Radio Notes 

A Review and Commentary on the Progress in This Branch of 
Rapid Communication 

Conducted Orrin E. Dunlap, Jr. 



Thit l« Ihr ihort-wavc r««'river used at Station 2CV. A cieacHptlon of thin lona- 
ranifp amateur equipment ik contained in thexe column* 


Brooklyn Boys Talk with Australia 

Two Hrooklvn biiyn have built an amateur 
station rccordetl in the Government’s call 
book as 2CV, in order that they might ex¬ 
periment with short waves and make friends 
with amateurs in other countries The oper¬ 
ators, Irving Korenman and F'rank D Mant 
liave r,arried on two-way communication with 
three amateurs in Australia, two in New 
Zealand, others in Samoa, Hawaii, Chile, the 
Argentine, three countnea in Europe and in 
forty-three States They also talked with the 
II S, deatroyer Scorpion, anchored in Trieste 
Harbor, Italy 

One morning, at ,S-40 o'clock, one of the 
operator* was tuning around the dials of the 
19 meter Keinariz three-tube receiver when 
he picked up the signals of the U S ,S Seattle 
He started the transmitter and called the 
ship and communication was immediafcli 
established over the span of 2 200 miles, 
for the ship was 400 miles nortliwesi of 
Balboa The Navy operator requested press 
and the amateur asked him lo Qf^X -stand¬ 
by—until he ran out to the newsstand on the 
(orner to get a morning newspaper Day 
light was gaining in strength and aware of 
the light's effect on low waves the boy hur 
ned When he reached his station he found 
the vessel still standing by on the 39 meter 


channel and he broadcast 1 'ilX) words of tin 
nwirnlng news 

The waves were Intercepted by tlie ihrei 
tube set in coiiiicetinii with a small aiiiennu 
strung around the moJding of the room Tin 
wiring diagrams and pholngrapiis of ilic 
simple receiver and transmitter are pub¬ 
lished on this page They will undoubtedly 
lie of interest to hundreds of radio expen 
menters The fidlowmg specifications ap|dy 
to the diagrams 

The transmitting aerial is a single wire 
15 feel long and the ground is a counter 
poise, built as a duplicate of the aerial and 
undcrtiegih It, a few feit off the ground 
The receiving antenna is an indoor affair, 
(onsisting of a copper iibbon 2(1 feet long 
strung around the molding of the room The 
counterpoiae or ground, used for receiving 
IS 15 feet of wire laid on the floor below 
the antenna 

The detector i* a 11V201 A with the ineml 
base lemoved to minimise capacity effei ts 
will! h would have a detrimental effect upon 
short waves ,Simplicii> is the keynote of 
success in short-wave tranamission and n 
(eplion A standard two slagi audio atniili 

In tile receiver, diagram "A" is live turns 
of No 16 DCC (double lolton cover! 



Hw tfanamlttlnc cqtdpmcnt of Statkui 3CV. Prom Brooklyn, New York, tke 
ameteair-oper at ors it ttia atntioai Jtnve uBted wUk tke D. S. Destroyer Seorisian, 
mtekorod in YViaote Ebukor, July 




U.S.A. 

(TRADE MARKI 

A Trade Mark 
That Industry Knows 

Hij(h up executives in indu.stry arc as 
familiar with the NICHOLSON Trade 
Mark as are machinists in the shnps, who 
always look for its imprint on the tanit of 
every file they use. 

To both, the NICHOLSON Trade Mark 
means the same thing: selected, tempered 
file steel, a perfectly balanced file, and 
keen cutting, durable file teeth that have 
been tested on material harder than they 
were designed to cut. 

Look for the NICHOLSON Trade Mark 
on the tang of every file you buy. 


Nicholson Files 


A FILE FOR 
EVERY PURPOSE 
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Hiit dl»gr«in ihowB the nudio amplifier clreuit a* wired for the new UX-ISO 
power amplifier tobe. If a UX-aochet U lued thlf diacmm aboold be followed. 
The UX-tube will not fit the ordinary tocket nnlew an adapter U employed. 
When the adapter b n>ed no ehanpe in wiring It required in the average aet, aa 
eonnectiona for the extra 22Vi-volt “C” battery and 45.volt “B” battery are 
provided on the adapter 


wire, wound as a lelfeupporting coil It is 
looiely coupled to the secondary Coil 
"BCD” it also »elf-«upporting Tliat 18, it 
is not wound on a tube or permanent frame 
"BCD” IS tapped at illustrated, “B” has 
four turns of No 16 DC.C wire, “C," nine 
turns and "D," four turns of the same $tie 
wire Vl IS a three-plate variable condenser, 
V2 u .000125 mfd capacity and it controls 
regeneration Cl is an 0002 mfd. grid con 
denser and 9 megohm grid leak I it a radio 
frequency choke coll of 150 turns of No 30 
see (tingle cotton cover) wire, wound on 
a tube one inch in diameter 

The transmitter is a loose coupled Hartley 
circuit The high voltage is derived from a 
step up transformer delivering 1,S(X) volts to 
an "S” tube recliher system and a filter sys¬ 
tem consisting of a 30 henry choke coil and 
a 6 mfd filler condenser In the transmitter 
diagram, “R” is a radiation meter, LI is a 
pancake coil of five turns of one half inch 
brasa ribbon L2 is a pancake coil of nine 
turna of one-half inch brass ribbon Cl and 
C2 are variable condensers of ,00025 mfd 


capacity. L3 is a radio frequency choke of 
ISO turns of No 26 D C C. wire wound on « 
glsBB tumbler “MA" is s milliammeter. “N" 
represents two fixed condensers each 1 tnfd. 


Ten Million in Advertiging 

Ths radio industry will Invest 110,000,000 
in advertising this season, according to the 
estimate of an investigator reported to the 
Bureau of Advertising of the American News¬ 
paper Publishers’ Asaociation Of this sum. 
It IS figured $2,500,000 will go to newspapers. 

Listener* Report on Soper^powter 

Since the first Bupe^powef tests made by 
WGY, Schenectady, using a 50-kllowatt 
transmitter, thousands of reports regarding 
reception have been received at the suiioo. 
Not all of them are favorable but by taking 
averages, we have a fair impretaion of what 
listeners think of high powered waves Of 
all letters received, 81 percent reported that 
the signals were twice aa loud; 64 percent 
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ProfeMor C. H. Rob«rlaon, nclentlil and ieciurer, wko introdured ifae wlrelaM 
talefraph in Manchuria. Profeanor Robertson is shown here demonstrating the 
apparatus to Governor C, C. Sen 


reported that fading was reduced and more 
than B8 percent found super-power just as 
easy to tune out as the regular power, rang¬ 
ing from SOO to 5,000 watts Static and 
diatnrbances from electrical devices were less 
on the high power according to 7U percent 
of the reports. The southern and western 
auditors wrote that although 5,000 watu 
from WGY were inaudible, or weak, the 
super-power produced good signals 

Short Waves Gain in Popularity 

Shobt wave broadcasting conlinues to gain 
in popularity Station CJCM, Mont Joli, 
P Q, Canada, uung the slogan “On Top of 
the World,” has stopped broadcasting on 
312 meters and is now working on waves 
below SO meters. 

Station WTIC, fiartford, Connecucut, has 
installed a low-wave equipment which is 
recognized in the air as IXG, an experl 
mental call, This transmitter has been heard 
in Auatralla. 

Airthip'fl Elevation Measured 
By Radio 

ELBgRT N, Toon, of Criificld, Maryland, 
has patented a method of ascertaining eleva¬ 
tions of aircraft, the principal feature of 
which is the transmission of a radio wave 
al the surface of the earth, which may be 
consequently detected by receiving iiutru- 
ments carried by the airplane. 


Radio Supervisor in Sub-Tre«#ury 
Building 

The United States Radio Supervisor and 
his staff, assigned to the New York area, 
are now located on the third floor of the 
United States .Sub Treasury Building, al 
Wall, Nassau and Fine Streets, having moved 
from Room 603 at the Customs House 

How to Improve Tone Quality 

The tone quality of the Western Electric 
540-W cone type loudspeaker in connection 
with Some sets can be improved by a simple 
alteration which engineers term "loading ” 
The first operation is to remove the thumb 
screw at the a|>ex of the cone The second 
step IS to remove the five screws nearest the 
centre, at the rear of the loudspeaker This 
allows the metal ring to be removed and 
leaves the inside mechanism open to view 
Then remove ihc three screws which hold 
the mechanism in position on the frame 
The next step is to remove the small screw 
winch holds the driving armature to the sup 
port al the open end of the horseshoe magnet 
and place a small piece of friction tape be 
tween the two metal parts the screw holds 
together A small hole must be cut in the 
tape to permil the screw to pass through 
Then wind the piston of the driving mech 
■msm with tape and stretch It tightly, but do 
not bend the rod The tape on the driving 
pin, which extends through the apex of the 



Bring Them Up for Big Tasks 

Necessity is the mother of good machines; they’re 
born of your production-needs. The development of 
mechanical powers; the larger use of the operator's 
powers — each is governed by the goal you set. 
They’re brought up to the tasl^s you set and the records 
required on 


Counters 


TTms Small Rotary Ratchet Coun- 

t« (No 6j counti reciprocalmg move, 
menu of the lever, a> requaed for record. 

mg the output 



H degreet, 

zrx 

further the 
sB' lever u moved, the higher the 
H number regiitered A complete 

w revolution of the lever regitlen 

ten Thi* counter can be 
adapted to no end of counting puipoies, 
^ regulaling the throw of the lever 
Price. $2 00 (Cut n*arty fall ttrt ) 
Small RnoIuHon Counter oi umilar 
model, al>o $2 00 


This large Ra-Set Rotary Ratchet 
Counter recoidi the ouqrul ol punch proiet, 
meul-nsmpmg mschmei and othrri where a 
resiprocating movement indicatcr an opeiaUon 
Regiiteti one (or each throw o( the lever, and 
aeti back to zero (lom any figure by turning 
knob once round Provided with from (our 
to ten figute-wheeli, at required Price with 
(out hgutea, at liluiOaled, SM 50 (Liil) 
Equipped with lock and Iceyi to prevent Um- 
permg with the record. $2 (X) extra (Cut fett 
than half iixe ) Set-Back Revalullon Coim- 
Irr, $10 (Ltil) 


The Veeder booklet offers the means to register an increased 
production at ANY machine Sent free to all who may meet 
with the problem—In Invention, engineering or manufacturing. 

The Veeder Mfg. Co., 


The Scientific American 
Book Shelf 


CYCLOPEDIA OF FORMULAS Edited by Albert A. Hopkins DomustU' ^.510 

A can^iil i-ompilatlon of about IS,(MX) si-ler'teti rctripls and Foreign 5.85 
puKesses. Nearly every branch of the uaefiil arts and in- 
duatrioB 18 represented. 

RADIO FOR EVERYBODY by Aattin C Utcerbonni > ■ - 1.65 

Tells you how to build, buv and instnil. Operation and lotation of 
Iroubl) iind remedies An invaluable non-tetlinirnl book fur one who 
Wants lojfet the most from his radio without resorting to riiatbematirs, 

MY PSYCHIC ADVENTURES by J. Malcolm Bird • - • 1.65 

Tlie I xperioiiees of the Author at .St-r rrlart of the Coiiiinitlee appointed 
to prove or disprove the oxislenee of Rsyt Im phenoinenH 

FINGER PRINT INSTRUCTOR by Frederick Knhne - 3.15 

Thi reeognirx-d text-book for tin giiuiaiiri of I'inger I’rinl Experts and 
an uistruetor for persons inlertstr-ti in tin htmh ol finger prinU. 

AUTOMOBILE IDENTIFICATION by Sergt John F. Brennan 2.65 

Themethodof Identlfiditioii 111 use in tin N't w 5'ork Coin , Department 
The intention of the Author W thnt wi innv all In tome pnifit lent niito- 
tnoblle defttelives to file eml lh«l autiiiiioltilt Inimlitrv will cvintiiallv 
be wtiMxl out 

BEHIND THE MOTION PICTURE SCREEN by Aiutin C. Lewarbonra 3.15 

Th< Author tak.s vou into that iimrsrioiis Inml w In re films an mut . 
and where the eamera reigns supreme Kserx step in the making of ii 
photoplav IS taken up in projier turn 

EWSTElirS THEORY OF RELATlVin AND GRAVITATION by J Mikob Bird - 2.15 


ROtron «f the popalar ecienllAe leetnre*. He is tbovm wltli Ms eon and daughter 
a^ Prefeasor Roberuon. apparalns In the pictare was hnilt for this leetare 
tswA (»nd was Busoated on panw so as to be accessible from front and roar, 
bIMwIiic snrarr sMafl to be followed oat. Two S-watt tnbea were need for traaa- 
mUAssu bad far megrtioa, a deioelar and two stages of A. F. amplIfleaUon ware 
tMwd, du^ mare stages betag added tsliim the ioadspeaker was eiaptoyed 
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The World’s Finest 

Radio Receiver 

"W/HEN you buy your Radio Receivei look be- 
^ hind the panel and examine the parts and 
workmanship. 

A beautiful cabinet is desirable, BUT the perform¬ 
ance of a radio set depends upon what’i behind 
the panel. 

Ask your nearest dealer to show you the “chassis” 
of the fantous Eagle Neutrodyne and you will 
know why Eagle owners say this is the world’s 
finest Radio Receiver. 




V EAGLE fjj 

y RADIO if 

^ COMPANY ^ 

16 Boyden Place, Newark, N. T. 


Endorted and ut*d by 

UNITED STATES GOV’T. 


Huther Brothers 

Small Sawi and Groovers 

S to * Inch abet 

SpaaUltlas for snuill catting 
and grooving. Writ# lor In- 
lonoation and o^teas. 
Huther Bros. Saw Mfg. Co. 
ROOHBSna, N. T. 

Molur^ tutur Mori DwnF^yYcir. 


cone. elKiuld he vuham/ed hv hurniny It 
with « match This preveiitfl il from loosen¬ 
ing The operation le now completed and 
the lottdapeaker can lu rraHacinhled 

KFKX Features Farm Service 

Onr of the moat complete market and 
weather report aervicea in the middle west haa 
l«“en in.tiiuled hv Walioii KFKX llaMinys 
Nebraako The rcpiirta radiated live tinieq 
dail) an furiiiahed ovei a special Govern¬ 
ment wire to the atudlo of KF'KX. direct 
from the Federal Depart men i of Agrn iilttire 
Qiiotationa from the prim ipal primary live 
Block and commodity murkem in the inid- 
wext territory are hroadraal The reporix 
are put on the air at 9 30 A ta < eiilral 
SiandartI Time, 10 30 a m 12 .30 n h , 3 00 
ra., and 7■00 pa Thm schedule applies 
to all week days emepi .Saturday, when the 
atalion sign* off at 12 .30 f a KFKX’s 
wavelength is 2fl8 3 meters 

All Stations Placed on Equal Bash 

It has heen decided hy the Department 
of Gommrrce to eliminate all distinction 
between stations, such as ( lass "A" or *'11” 
Four year* ago. many of the stations radiated 
phonograph music and soim of the more 
progressive program directors announced 


AVI ATIONj 



4 %^ 


that they would hroadcasl entertainment 
furnished by artists actually performing be¬ 
fore the microphone. The latter Uanamlttera 
were termed Class “D" and the others were 
listed in Claa* "A " 

.Secretary Hoover said. “From now on all 
siatioiis will be on the same basts There 


every station, big or little ” 

Engineer* Report on Distortion 

NiciiTTiMt distortion aaancialed with fad¬ 
ing signals depends definitely upon the dis¬ 
tance and direclion of the receiving set from 
the broailcasler, according to a study made 
hy engineers of the American Telephone and 
Telegraph Company, extending over aeteral 
years, the results of which have been made 
public. The observations revealed that while 
reception in the vicinity of the transmitting 
station may be practically perfect, the same 
receiver in a more remote area would, after 
sunset, pick up only very mutilated signals 

The investigation brought to light the fact 
that even daylimi signals behave in u pe- 
(uliar manner Mea-uremenls on received 
signals show that for a given distance from 
the hroadcastiiig station the waves were by 
no means of equal strength in« different dlreo- 


The 309-Meter Voice of KDKA, Pitblwrch. Two atreama of wator eool the plate* 
of the four lOJtilowatl tranimlttina tubes. The rubber hose b wound arMUtd 
the cyUader to give length to the eohunn of water and thus prevent It from can¬ 
ducting the high-voltage ourrent fragn the plate and rulnlag the aet. A eoltUiui 
of water that haw a snaall eros* section ht praptrrtion to len^ la a poor etmdna- 
lor, af eleelrtel^ 
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Although dsytlme obscrvatiopB werr very 
inlerMling. it was found that tlinv did not 
throw murh diroct light u|K>n the question 
of nighttime fading and quality dialortion 
Conaequently. a teat atation wai- rtlahlislieil 
a few miles outside of Stamford, ('onnerti 
cut, where, for a period of about a year 
and a half, many graphic records of the 
signals were made At night these signals 
were influenced by fading, and at timea be¬ 
came so badly distorted as to lie unrecog 
niuble One of the mysterious features of 
the distortinn was its continuous shifting as 
the signals waxed and waned Kinks ap¬ 
peared in the waves as if they had been 
battered in transit and ihesc kinks slid 
about extensively. 


from the ordinary «lyle of lube, in thac lh( 
elements were small, minimizing rapa<il\ 
effects The leads of the plate and posilivc 
filament wen brought oui of one end of tin 
tube and lh< leads of the grid and negalivi 
hlamoni out of the opposite end Expiration 
of certain patents now enables the \1vrr« 
Corporation to manufacture in the United 
Stiles 


Radio Trade Meeting 

Tiif fiflli annual (onventkin of the N.i 
tional Radio Trade Asuxiation will ho held 
at the Hotel Ambassador Atlantu Cilv tin 
week of May 10. according to F E Potter 
chairman of the committee on annual meet 
ings ____ 


Midget Wave Produced 

ExprglMFNritRS at the I niversiU of Iowa 
report that they have sui coedod in produi- 
ing a wave one four-hundredths the length 
used by some of the large broadcasters The 
fowans radiated a wave J 1 meters long, 
which is a trifle over four feet 


Clock Turns Receiver On and Off 

A NEW clock, ressmbliog an ordinary alarm 
clock, has been designed to auloraaticallv 
turn a radio receiver on or off at a specihed 
time It is called the "Kadi-o-Larm ” The 
timepiece is easily atuched to tlie radio set 
by breaking tlir filament circuit and con 
necling the two ends to terminals on the 
clock One advantage is that the clock 
eliminates the possibility of the tubes burn¬ 
ing all night, as it can be set to turn off the 
“A” battery at a certain hour 


Improved Condenser 

A VARIABLE condenser, which retains the 
scmi-clrcuIar shaped plates but affords 
straight line frequency tuning, has been pro¬ 
duced by the Cardwell M||nufacturing Com¬ 
pany. Thia condenser secures straight line 
tuning by using plates whose thickness is 
tapered, so that as the plates arc rotated, 
they dovetail more olosdy. because of the 
varying thickness of both stafor and rotor, 
platea. __ 

Myera Tube Plant Now in 
Clevidand 

Tub My«ra Radio Corporation will manu- 
icotiue tnbea in the United States. Patent 
dttcultlaa compelled this concern to stop 
Atannfaeturing In this country in 1922, and 
gtnea that time the plant has iieen located in 
Oamadg* A new plant h In operatian at 
ClavaUnd, Ohio. to Daoember, 1922, 

thw Hibps were made In Jersey City. Their 
type of coMUroetion was entirety dilfewnt 


May Relieve Inland Stationa of 
SOS W atch 

It is recognized that inland broadcusiiug 
stations cannot interfere with the rr< eipi of 
SOS tails from ships at sea, and therefore 
II has been recommended that those radio 
stations which, by reason of iheir lotalion 
ptiwer and wavelenglh. cannol, in the opinion 
of the Secrelarv of (’ommercr cause inlir 
ferencr with SOS rails, he relieved of main 
laming a walch for the distress signals If 
thin recommendation is adopted, the stations 
will also he relieved of the requirements id 
having a licensed eommercial operator, and 
a spiN-ial class of license, which does not 
require ihe operator to know the code, will 
be substituted 

Civic Enterprise Putii St. Louis on 
Radio Map 

Civic enterprise has built a 5.000 wan 
bfoadcaster for Sl Louis Misaoun Sixteen 
commercial ooncema backed the project and 
the transmitter is now on the air. It n 
known as "The Voice of .Si Ixiuis.” Ii« 
construction cost flllO.OOO. and it is esii 
mated that the annual cost of operation will 
be approximately |1,S5.000 The tranamiliei 
IS located 16 miles from the city, so that 
interference will be minimised 

New Loudspeaker a Departure 

A NEW type of loudspeaker, called lln 
Audalion, has been developed by Dr Li' 
DeForesl. It is a complete departure from 
the cone and horn type deviree; and it i' 
said to transmit sound on an entirely differ 
«nt basis—along borlxonlal and vertical 
planes instead of is concentric circles The 
machine is cylindrical in shape, ten inqlies 
in diamrler, eighteen inches tall and does 
not employ a diaphragm A specially con- 
structad unit actuates a membrane covering 
on the outaide and thia reproduces the 



Like the fabled ship in which 
Jason brought home the enchanted 
fleece of gold, the Eveready Hour 
brings a rich treasure of enter¬ 
tainment to charm the harbor- 
homes of its hearers. 

Inaugurated two years ago, the 
Eveready Hour was an adven¬ 
ture in broadcasting—an hour of 
connected entertainment, uninter¬ 
rupted by the frequent injection 
of the name of the broadcaster. 

Many of these programs have 
become famous. Thousands of 
letters voice the appreciation of 
our audience and ask for repeti¬ 
tion of favorites. We make no 
requests for these letters, but they 
mean much to our artists and to 
us, and are of great value in help¬ 
ing us in our efforts to arrange 
programs of a distinctive nature 
and pleasing to the vast audience 

Radio has already become a 
highly specialized art worthy of 


the most scrupulous code of ethics, 
and the Eveready Hour repre¬ 
sents a sincere effort to pioneer 
in providing the most acceptable 
form of radio entertainment. 

Eveready programs cover a 
wide range of entertainment and 
human interest, transporting us 
to periods of wholesome sim¬ 
plicity, to barren islands where 
marooned sailors meet adventure, 
starvation and death; to battle- 
scarred France with singing dough¬ 
boys; to emotional heights by tell¬ 
ing with music the stories of the 
seasons; and to memories of yes¬ 
teryear aroused by old ballad and 
musical comedy favorites. 

Eveready Hour begins at 9 p. m 
each I'ucsday night, Eastern 
Stantiard Time 

NATIONAL CARBON CO., Inc 
N ew Yiirk San Francisco 



Tuesday night mean-- Everi.ulv Hour — 
9 p 111 , Fastern Standard I imr, through 
the following vt.itions 


evEREVdy 

Radio Batteries 

-they last longer 
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Why Blood WiU TeU 

Astounding Discoveries About 
Heredity—Dramatically Revealed 



or ,111(1 plilr^iiMtu f What Htiriitt 

knol^'^ ahoiii the light sort ol ptrsoii (nr vim 
to tnairyi' What vcicnrc ran tell vou iihmit 
your tviliire rhiUlrcri, whether thev will In 
hcallhv, 'itning and hrautilnl, or weak and 
Reiierally inferior? 


Albert Fdward WiKRatn ba« dednated hit 
life to making the truth of hcrediti under- 
Jtandablc to the man in the etreet In hot 
new book, "I'he Fruit of the Family free," 
hr ban dramatized for the aier.ige man and 
woman tlie dmcoveries of hticnce regarding 
hereditv and its relation to liiiman progress, 
making the knowledge nf the inological lab- 


Do You Know— 

that virtue, intelllgenre, beauty, abil¬ 
ity to Hucceed In life, rapacity to 
make money, are ail largely mat- 
tera of her^ity? 

that insanity, epilepay, nervoua proa- 
tratlon, feeble-mindedneia, cnmi- 
nal tendenciea, are Inherit^T 

that twins are the most wonderful 
belnga In the world? 

that moat Mpular ideas about "pre¬ 
natal influence” are complete non- 
aense T 

that the intelligence of the American 
people la declining? 

that there la only one way to atop 
the decline? 

that science knows the mechanical 
means of heredity by which virtue 
and vice, beauty and homeliness, 
intelligence and atupiditv, bald- 
headednesa and color-blindness, 
tuberculosis and bad cnida, are 
transmitted from parent to child? 

Read Albert Edward Wiggam’s 
“The Fruit of the Family Tree” 


oratory a matter of immediate personal (wn- 
cem He has tranalated the finding* of the 
great «pecialist* in biology, psychology, and 
anthropology into plain, everv-da\ fact*, 
which hi* gift of vivid, lucid *tatemcnt 
make* clear to thii«e who are not aperialist* 
but who wi*h to keep up with (his fa*t 
advancing Science 

Here I* fi hook of f.isrinating Interest A 
helpful book that gives new meaning to 
Romance It i* packed with the good news 
that Science brings to lou for vour children 
It dissipates chniils of fear from the minds 
nf people vs ho h.nir believed much nonsense 
about prenatal infliienrcs pointing out that 
a new Iilen lie* m the future here it 
America will be guided bv Science It is a 
book for father* and tnolber*, for voting 
people, tor teacher*, for legishllor*, and for 



A Source of Inspiration 

“The inspiring thing to me afteut all this,” 
*ay' Ml Wigg.iin himself. “i» that it gives 
us such an exalting view of life It proves 
not that we are slaves, but that we are 
masters of our environment Some idea of 
the richneSB of suggestion and enlightenment 


that one finds in Mr. 

Wiggam's 

tion* as these which 
rnikc the reader stop 

g.ies from page to 
P'KC 

Jfo you realize that 
(dutation tan add Albert Edward WItgain 
iiolhiiig to niivbodv's 

inboiii natural mental powers, that educa¬ 
tion can vsonderfullv train what one is born 
ysith , it can add noiliing to inborn c.ipai ity , 
do you know that while the l»overntnent 
knows oHinally the quality of its best hogs, 
mules, horses, sheep, cattle, and goat*, it 
does not know officially the qualitv and 
nnce*try of itt best or worst human being*? 
Do you know whv it is that more people go 
insane during time* of peace than m times 
of war, and why it ia that city people pro¬ 
duce great men more than twice as fast as 
uiuntry people? 

Do you know that Man-o’-War and every 
other great race horse in the world today 
have in their vein* the blood of Eclipse and 
Hambletonian Ten, “two hone* over one 
hundred years ago” 

Mr Wiggam’s roncliisions are a* construc¬ 
tive as his questions are startling. His 
book abounds in Illustration* of the strange 
and mysterious growth of famous 'Tamily 
Tree* ” One of these is that of the Fdw ards 
Family—which include* such names as 
Jonathan Edward*, Aaron Burr, .Mrs Eli 
MTiitney, Robert 'I real Paine, Chief Justice 
Waite, Winston rimrchill, Gen HIvsse* S 
firant, Mrs Theodore Rwisevelt, Dr George 
E. V'lncent, and Grover Cleveland. 

"The Fruit of the Family Tree" ha* grasped 
the imagination and interest of thoughtful 
Ameruan* as have few other books of this 
kind It is historic and prophetic Alvove 
all, It is a guide-hook of sound usefulness 
tor those who recognize the importance of 
getting acquainted with one’s ancestors, and 
who wish to have their children grow up 
to the full limits of their inherited ca¬ 
pacities. 

Here Are the Chapter 
Headings: 

Docj blood trllf 

If'hat htridily tells, and ho<w it tells tt 
H'hat ed mat ton tells 
What prenatal influence tells 
What tnvtns tell about heredity 
H'hat cousin marnaors tell about 
heredity 

Is disiase inheritedf 
Is brain ponvrr inheritrdf 
Mrasunna hrredity in royalty 
Inftuenie of liaderi upon national life 
Can nur malr thr human race more 
biautijulf 

H’oman's plan in rate improvrmrnt 
Can nee mabe motherhood fathwnahlef 
Birth control—a hwo-idyed s<u,oid 
Docs heredity or rnvironmrnt make es man? 
H’hat you can do to impiave the human race 



'Fill* volume is li.indsomrlv bound in d.irk 
(loth with orange and blaik labels It (on- 
tiiins 191 pages and i* fuliv illustrated with 
photographs and chart* The prlic is $3 
Mad vour coupon 1 OF>A\ or send a Post 
(’.ird 


' THE OUTLOOK COMPANY 
I BOOK DIVISION 
' 120 Eui leih Sl.N.wYork 
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Appreciation from an Aviator 
From Lieutenant (,yrus Beilis, U S A., 
winner of the Pulitzer trophy in the 1925 
Air Races, comes the follouing encouraging 
telegrapliK, message 

Editor, Scienlifit American 

You are to be Lommeniied for the 
amount of space devoted to aviation in 
your Uecember lasue Editorial on com¬ 
mercial aviation is especially good Ail 
publicity of lilts sort will certainly 
hasten the progress of aviation in this 
Country 

Betlis 


Can a Stone Bend Without Breaking? 

Does Slone ever bend? Few of us would 
be likely to answer that question in the 
affirmative Yet this comparatively rigid 
material, under favorable circumstances, 
does sometimes bend, as one of our readers, 
who liaa seen a hem stone, writes us 
Recently, while walking in the city of 
Ebzabelh, New Jersey, i noticed in a 
cemetery a horizontal, white atone slab, 
supported at each corner on a stone 
column, and hearing a marked sag m 
Its center This aroused my ruriostly 
and 1 went in to investigate it 

As I had my vest pocket eamera along, 

I took a couple of snapshot* The top 
slab measured 6 feet long and 3 feet 
wifie, and the thickness wa» about ,3 
inches The material appeared to be 
white, fine gram sandstone The lop 
slab had on inscription about a woman, 
concluding with the statement that she 
died in the year 18H This inserip 
Hon was rather faint but tould readily 
be made out 

Three years ago as I traveled in 
Sweden. T saw blocks of granite of a 
reddish tint with darker wavy hands, 
a* if the mass had been liciu while in 
a pasty Mate of consistency Later I 
read an article by a Swedish geoingiat 
in whirh he pointed out that rock under 
great pressure and under the influence 
of the ever present, rock dtfnpnoss, may 
change shape without breaking, a relo¬ 
cation of the crystals taking place un¬ 
der those conditions. 


This theory appears quite piausiblOj 
but for my part 1 never thought I 
ahould aee a atone bend without break¬ 
ing, the rare mineral “flexible atone” 
excepted. In the case presented here, 
however, it appears that stone, at leait 
some kinds of stone, may band under 
certain oonditiona without breaking, 
and in such a short space of time as 
lesa than one hundred years 

C A. Akerlind 

Ceologiitt tell us that many kinds of 
rock will bend while cold, without breaking 
This will take place within a short lime, if 
the force is great enough and the rock ia 
confined on oil sides, or it will often take 
place during very long time periodt under 
slight stress In laboratories, rooks have 
been made to flow while cold, taking np 
new tiiapei under extremely high preasure. 
Much work of this nature was done by 
I’rof C R Van Hise many years ago, and 
I'rof P. W Bridgeman, of Harvard Uni¬ 
versity, whose researches on many kinds of 
matter under extremely great pressures are 
noted Man’s estimate of rock as t rigid 
material i* based on his own short life of 
experience. Nature works over millions of 
years. In exceptional coaea, such as th6 
one described by one of our readers, where 
thr rock was thin and poorly supported, a 
hundred years ia often sufficient 


Our Prophecy Realised 

No one will begrudge us the aailafaction 
wc enjoy in receiving a letter of this kind: 
Editor, Scientific American 
Dear Sir: 

In one of your editions of the Scien¬ 
tific American in the beginning of the 
year 1924, your editor predicted that a 
firnleas cooker Would be made that 
would reduce to a tninimuin the expendi¬ 
ture of energy, time and fuel iii cooking 
food That article inapired me to make 
experiments wliith resulted in getting a 
patent on it 1 have been using it in 
my own home for a year and have 
scrapped my gas stove it is a great 
satisfaction The food is put cold in the 
pots, then put in the ovens, then the heat 
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The Book Department 

The rccont discoveries and dpierminaiioiiK wuli regard lo ihe action of ATOMS 
and ELECTRONS of such men as Millikan and Lodge behooves one lo become ai 
quainted with a suhtect that undoubtedly will, in the near future, very materially allcil 
our indtutnal processes, even iKisaibly life itself. 

With this in mind the following selection of books on the subject will be of agsis 
tance to our readers as a means to that end 


Atoms and Rays by Sir Oliver Lodge. .t31'> 

A theoretical treatment of the subject by Great Rriuin’s most |iromiiiriil 
Physicist, A masterly contribution to science 

The Electron; its isoistion and measurement and the determination of some of its 

properties—by Milhkan , , . . . .21.) 

Millikan is to the (Jnitod Stales what Lodge is to Great Britain This book lullv 
jusnfieg his poaltion as one of the leading Atomic iheorisla 

Concerning the Nature of Thinga by Bragg. ..3.15 

The author presents in simple language a tonsuierauon of the atom, gases, 
liquids and solids and X-ray analysis In hia unique style he makes the pro¬ 
fundities of science read like a talc of adventure 

ConatitutJon of Matter by Bom. . 265 

Translated from the German. Three valuable essavs which deal with their sub 
jects from different points of view They have been carefully brought up lo 
date, incorporating the latest advances 

Atomic Theories by Lonng.5 20 

Gives the important theoretical and experimental investigation of the atom and 
its structure and the arrangement of electrons in atoms, in molecules, and in 
iona. 

The A B C of Atoms by Russell .215 

A thoroughly admirable book for the reader, who, while not familiar with tech 
nical physios, wishes nevertheless tu be informed of its latest developments 

Ether and Reality by Lodge .2.15 

A aeries of discourses on the many functions of the ether of space, written for 
the layman 

Within the Atom by Mills.215 

Without mathemaiicil formuletion it deals with modern theories as to matter 
and energy, emphasising the granular structure and electrical nature of matter 


,di( pric0$ pottptdd 


Chemistry and Civilization 

By A. S. Cushman 

Though many books have recently ap¬ 
peared which teem by title tu be similar, 
none oover the historical aspect in a more 
oondenaed, compreheniive manner than 
this new and revised edition. Published 
by E. P Dutton & Co. 12.65 postpaid. 

Aeronantiral Meteorology 

By W. R. Gregg 

McteoroloBlst. U S Wemther Bureau 
Intimate knowledge of the rharacierislics 
of the atmosphere is essenllal to avialion, 
but It is also of more than passing interest 
to all those following sports Wrilleu for 
the layman, this book may well he placed 
in every library. Published by The Ronald 
Press Co. 12 90 postpaid 


Analysis of Financial Statements 
By H. G. Gulhmann 
Asso Prof, Business Admin., Unlv of Texas- 
Explains how the facts presented In a 
financial statement mayHie easily and fully 
interpreted A complete guide for sonic 
what advanced analysis. Published by 
Prentice-Hall, Inc 15.20 postpaid. 


Science, Religion and Reality 

Lord Balfour hat written the introduction 
to this collection of eaaays by various per. 
■ontges of high repute He does not at¬ 
tempt to explain some of the divergent 
views, but grants that in all resprota inde¬ 
pendent thinkers cannot be expected to 
eeinclde. by the very fact of their Inde- 
pradence. Published by The Macmillan 
Q). $2.65 postpaid. 


The First World Flight 

By Lowell Thomas 

The narrative of the individual and col 
lective experiences of the six World Flyer-, 
as absorbed by the author in extended inli 
mate contact with the participants Pub 
bshed by Houghton, Mifflin Co $5 20 post 
paid 

Blockade Running During the 
Civil War 
Bv F. B. C. Bradler 

The intimate relation between the mill 
tary strategic operations, thf railroads and 
blockade running is admirably clarifieil 
while the fascmaling old reproductions add 
rharm as well as historical imjiortame 
Pubbshed by Essex Insntiire |7 50 post 
paid 

Jesuit Martyrs of North America 

By J. J. Wvnnc 

Hereto appearing in books nr chapters 
about one or other of the principals, the 
author has collected and condensed into a 
general history the record of those pioneers 
of heroic stature whose work was of the 
very foundation of our country Published 
bv The Universal Knowledge Foundation 
tl.65 postpaid. 

How Radio Receivers Work 
By W. Van B. Roberta 

A complete well lllHStrated treatment^ of 
the many phases of radio reception, being 
specially valuable lo constructora. Many 
Bignificant points omitted in other works 
are fully csovered. 'Published by Doubleday 
Page A Co. 11.15 postpaid. 


t AU.th* ofroM book$ are obtainable from the Scientifiel 
Amarkan Book D e p a r tme n t, 233 Broadway, N. Y. C.J 



A novel home-made fircless cooker 


IS turned on for a little while, then 
turned off The womenfolk esn go 
shopping, visiting or to work or lo 
church, and when they return the food 
will be cooked and warm enough lo 
serve Another salisfaclion is that when 
the oven door is open and the heat 
turned on, the bottom is used for frying, 
broiling, toasting and heating leftovers 
Your magazine has been an education 
to me in many ways 1 have for forty 
years been reading it, and it has helped 
me It surely must have enlightened 
hundreds of thousands of others in their 
different ways of thinking snd demon 
Stralion Malcolm J McFarlanc 



We Are Still from Miasourl 

We have received a “come-back” from Pro¬ 
feasor Mlelhe. ihr original mercury into-gold 
transmutationist He save he olitained gold 
from mercury only under very peculiar con 
dilions which were probably not duplicated 
in the Scientific American gobi tests, namely, 
only during interrupted burning of heavily 
overloaded lamps These conditions acluallv 
were duplicated however in the Scientlli. 
American gold test, for it was soon found 
that no an with the dimensions given in 
Professor Miethe’s reports, u-iiig 170 volts, 
will operate steadily at atmospheric pressure 
This, therefore, disposes of the Professor« 
lonirctursl objrcliotiK lo the outcome of our 
tests ffcrc is wbat hr writes 
Editor, hcienldic American 

I learn from the ilallv papers that the 
BCirnlists who have worked wilh you to 
verify my invcBiigations on thi formation 
of gold from mercury base obtained no 
positive result These gelitb-tncn have 
expressed the opinion that possibly our 
original mercury may have conluined 
gold 

In a pajier wliicli will appear shorllv 
(Znt^rh'ilt jur inornaniuhe und f/l/r- 
meine ( hftiiir) 1 have already disarmed 
tins objcrlii.n. expressed from niiolber 

and wre can aaairl with the grcairsi 
tiafetv that the original merrury iiexcr 
contained more than 1/10.000,000 of o 
milligram of gold in a kilogram, or 
heller said, never an amount that coul.l 
be driecled bv our present and very 
refined analyncal methods 

Although the experiments of lli. 
American scientists (who, so far as wc 
know here, used mercury lamps) rr 
suited negatively, this may doubtless b. 
explained by the bebavjor of the mer 
cury lamps themselves, for 1 have no 
reason to doubt the care taken in the 
experiment in any wav Wc have shown, 
by numerous experiments (which wc 
have also published) that mercury lamps 
give gold only under very definite condi¬ 
tions. namely only when through the 
irregular burning of heavily overloaded 
lamps, unstable electric processes take 
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AMONTH 

is his a rera^e 

JnMJFTti 


Yen, $1,000 n month profit 1—that’s 
«hat Rirh.irdsoii Hnlifr, VV'ashinKfon, 
I) C, CROWN FI El SAl’KR dis- 


—on the l.n-I report hr w.is 2S orders 
ahe.id of ihr installers 1 OU AI SO 
CAN no WIIAl liAKER IS OO- 
INO—rKt.ihlish \onrself in the fiayinr/. 
sul'startttal f>rnnaiit nt hustnrss of dis- 


CROWN 


('ROW'N »ill appeal utrointlt to sou 
8..kfi saxs he IV velhnu -n mam 
CROWN FI 11 SAIFKS heraiivr the 
field IV not Cdinpetitnr and hetanvr 
the CROW N 1 . a creat fimdameatal 
advance in the ncicnce of heatiiiK 

Saves 20% of Fuel 

1 he CROWN IV installed on the door 
of the furnace vvithoot marriSK O—it 
Kives .MORE UFA! on 1 FSS FCEf 
mnkiiiK rnvtomerv enthoviavtii and 
hrinciii); in more vales 

Write Today! rion't let this oppor- 

the time to line up for the qiiitk, ea*v 
cold weather sales, Become the 
CROW'N heating specialist in vour 
vicinity. Big Profits I If’nlr Nmw, 

CROWN FUEL SAVER CO. 

62 N. lOth St. RidimoiMl, Ina. 

S»U CtunMmn Dttlrihrtor 
U St VUM«at St. MmUtmiI. Caa 



Stop Figuring! 

End Mutsket—Doable Speed vritb 
V Precalculated Verified Auwen 


place m tlie arc, that ia, when tempo¬ 
rarily, at least, voltage and current 
strength arc In an unstable ratio lo the 
instantaneous arc length 

Mranwiith. as you know, we have also 
made olhi r rxficriment* ainie August of 
last ve.ir and, among oliiers. we have 
constructed apparatus in which the for 
malion of gold takes plate in a ratio to 
the current lonsumiiliun which ran he 
expressed niimeriraliv. and therefore in 
whnh th( atcidental eoiiditiona in tht 
mercury lamps i an always hr SYsteniali 
I ally repealed in jiredelerinined times 
II you devirr to (oniern yourself fur 
ihir in assisimg lo explain tilt lorma 
lion of gold we will gladiv send \ou. 
if you BO devirt, in\ fiirlhei piihlications 
on this Biihjecl as tinv appear Nalii 
rally il would In hist if one of sour 
stienlisiB would work heri in our labora 
lory oner, he would thin he ahh to 
lonvinep himself in a few days of tlie 
reality of tile phenomena 


Spirit Photographs Again 
Appreriattng tlie fart that Ihcu nn two 
sides to every question we are glail lo pre 
vimt fot youi Ionsiderution, a htitr Irom 
ivir Arthur Conan Dovli giving his views on 
Dr Prime's article in our Deeeinher issin 
Novetiilier 26 
Sir 

I may he doing Dr I’rim e an injuslue 
by not wailing for tin ininied version 
of Ins remarks, and inminrnting at once 
upon the I allied version lie will under 
stand hnwevi r llnil if 1 did not do so 
my reply might he loo late (or any im 
mediate numbi r of the Journal 

Dr I'nnte makes two charges ami 1 
will take them in turn 
The first IS that I “aeclaimed’’ certain 
psvchic photographs bv two young medi¬ 
ums named Faleoner and said they were 
'marvellous” whtreas they were in fact 
reprodui lions of wi ll-knnwn paintings 
When i first saw these photographs, 
some eight or nine weeks ago 1 said they 
were marvellously arlislir whnli is olivi 
oiialy true I then examined them care 
fully, recognind that they were repro 
diictions of paintings and wrote as fok 
lows under date Sepiemher 20lh lo'lhc 
Editor of the pvyt Air Cazflte. the letter 
appearing in the ()< lohrr issue 

"Sir I notieeil that you used my 
name in ronneclion with the spirit photo¬ 
graphs alleged to he produced by the 
young Mr Fab oners I have bad no 
opporlunily of personally testing these 


I 01(1 express the o|>inion that one ol 
llieir results w.is on a higher plane of art 
than any who li I had sien before, but 
this Hors not of <ours< neiessnrily mean 
thill It IS genuine 

■''riirre are several points whnli they 
have to mri t which are not neipssanly 
liiial bill whieli an so far susim ions that 
liny are cahiilaird to bring suspieion 
and siandal iqion the cause whuli we 
all baye at bean Oni is that the sluif 
w'Ini il surrounds tin iai es i« more like 
shredded rollon wool llian any 1 have 
seen The iisi of a lens makes the 
matter even more iluhioiis On tht top 
(d tins the hgiire rriinolueed in your 
t iigraving 4 is imqnrslionably the well 
known pieture ■Blossoms’ by Albert 
Moore One has a feeling also that 


No 3 (this was the one which several 
apiritualisia afterwards identified as a 
Miinllo» IS also familiar Such cases of 
transference may conceivably be inno¬ 
cent but I repeal that tiirv are suspi 
Clous and that it is not a form of medi 
nmship to encourage " 

I wrote a similar letter lo ’’Light ” 
Thus if IS perfei tly niaiufrst llial if 
there was aiiv "exposure'' it was i who 
made it two inonihv before Dr Prtnri 
ever alluded to thr matter 

1 will now pass to the second count 
Il IS that 1 exhibited a psyilin photo 
gra|ih by one Fallis of (Imago, and that 
It was a fake Th. farts art that m my 
first leiture at New York. I exhibited 
forty live pbolographs and only one of 
these did 1 declare that 1 < oiild not 
gliaranlee Tins is the one of wliieh 
Dr I’rinee speaks A dav tir two later 
Dr I’rinir wrote to me saying that of 
bis personal knowledge this pliolograph 
was not genuine 1 al once wiihdrevv 

done BO Al the timt 1 tlioughi it was 
very gemb manly of Dr I’rince lo make 
his objtelion in a pnvate Inter rather 
than in the piihite jiress It seems that 

whole malltr is <i mare. msl. whnh 
differs only from many other such nests 
in that the Doelor has laid two eggs in 
il insleoil of one Fhe inrideni is typical 

of ihi tact.. a certain type of re 

searcher who instead of devoting his 
time lo something whn h is positive and 
eonstriietive. turns all his attention lo 
medium hatting or to springing eharges 
upon those who are seriously endeavor 
ing to elm idate these diAirult questions 
Reasonable i riticism is In be welcomed 
but these laelies of pure obslruelion. 
which arc compounded of incredulity to 
everything psychic and irrdulltv lo 
everylhing scandalous, ore an impedi 
meni lo all progress I irusl thal Dr 
Prince will henceforth devote his un 
tiouhled al.llnies to st.lid work, and eease 
to waste hiR own Innt and mine bv petty 
personal attacks wliit h are below the 
dignity of that great inquisition in whnh 
we are both engaged 

Arthur Tonan Doyle 

Ingenuily 

From a correspondent Mr Ralph ( Ta> 
lor. came this interesting bit of news 
Tlie human mind oulwillcd nature re 
ccnily near Pueblo, ( olorado, when a 
a bridge lonlractor constructed a KX) 
fool steel bridge on the bank anil then 
pulled It into place 

Workmen on two occasions construct 
ed the piling and falsework upon which 
lo build the superslruelure us is usually 
done in bridge huilding On both occa 
sions the rrrrk became swoHeti wllli 
flood waters and washed out the false 
work lust as the steel work was started 
W'tirkmen then built the entire bridge 
on the roadway Wiien itwvas'compleleii 
they conslrmled the falsework and 
pulled the span into place before an 
other flood had an opportunity to wret k 
lilt piling Timbers were greased and 
the steel span pulled into place by 
means of a large irarlor on the opposite 
hank pulling a large cable Only an 
hour was required to install the bridge 
which was then bolted to the eoncrete 
abutments previously poured. 



When yon visit Detroit 
make this hotel yonr home 

Here al the Fort Shelby you’ll feel 
at home—for hospitality is a dis- 
tinguishtng feature of this hotel 
Excellent equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas¬ 
ant recollections of many thousands 
who visit Detroit. Yet charges are 
moderate This is the one Detroit 
hotel with Servidor Service, protect¬ 
ing your privacy and purse 

Rates per day, $2 30 and up; a 
pleasant room with private bath, 
$3 50 Fort Shelby Garage, near 
the hotel, provides unexcelled ac¬ 
commodations. 

HOTEL 

FORT SHELBY 

Lafayatta Bhrd. at First St. 

DETROIT 


5««h EL Frymire ' 

h::-":_ 



KJNKADE GARDEN TRACTOR 



>^iUekc! 

Time Saving Dmrieat 


UNISOL euaPENtfON AND CIRCULATION 
UNFAILINOLY WORK* OUT IN ACTUAL 
PRACTICE-TRY IT Pamphlat an reqiMtt 


The bridge, ahowlng how Uie eabie pnDed it from ibe bank to Ut pennanMit 
position across the ePcek 
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SoentmcAmerkm 

THE MAGAZINE OF TODAY AND TOMORROW 


“In the reflecting telescope,” declares Russell 
Porter on page 86 of this magazine, ''the mirror’s the 
thing. No matter how elaborate and accurate the 
rest of the instrument, if it has a poor mirror, it is 
hopeless.” 

How like science! 

New worlds whirl within our horizon. Stars and 
planets and even bright suns of knowledge that vitally 
affect us in our work and in our play are discovered by 
the learned men peering to find them. But to bring 
them within our vision the mirror’s the thing. 

There is but one mirror to reflect these revolutions for us—the Scientific American, the magazine 
of today and tomorrow. 



Faster and faster spins the world. Never a month passes but sees the discovery of whole new 
constellations of knowledge—never a month but sees something added to our pleasure, our comfort, 
our safety, our efficiency—never a month but sees the boundaries of the impossible pushed farther 
and farther away. More than ever before we need the Scientific American to mirror them for us. 

At $4.00 a year can you really afford to be without the Scientific 
American, the magazine of today and tomorrow? 


THE ANNUALOG FOR 1926 

A New Kind of Reference Book 


1936 

jiv-JNiJaLOG 


Just as each month the Scientific American brings to you the 
stories of outstanding achievements in the world of science, so the 
Annualog for 1926, a new kind of book, sums up for you the facts of 
science assembled from all time which you will need. 

Among its contents are: 


Events of 1925 

Star Maps for Each Two Months 

Meteoroiogic Data 

Geological Facts, Evolution, etc. 

Aeronautics 

Radio 

First Aid—Poisons and Antidotes 
Weights and Measures 


All Sorts of Calendars 
Time, Daylight Savings, etc. 

Geographical Data 
Economics, World’s Productions 
Patents and Trade Marks 
Governments of Countries and States 
Chemical Elements, Atomic Weights, etc. 
Mathematical Tables 



2M PAGES. BOl'ND FN CLOTH 
51,, , 7G INCHES 


Each year a new Annualog will appear to supplement the Annualog for 1926, with an index cov¬ 
ering all previous volumes. It will form an up-to-date, progressive cyclopedia of science and 
industry. Vou may need to refer to it almost every day. A single question it will answer 
for you may be worth far more than the cost of this unusual book—$1.50. 


Combination Offer! 

Scientific American for one year $4.00 
Annualog for 1926 . - - - 1.50 

Total value $5,50 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


What is ('omnfiercial Property? 

“lERFTOFOlih tlir S. ipnlihi Am.n,'nn 


H 




CBpitaliatK, nlKiinrvs 
line of busine»6 at 
inlerealeii not only 
patent#, traclomarksi 
labels, Lo|i>nglii 


itnifartu 




The 




tangible properly riglii# of muny kiinl# 
patent# ainJ Iradeinarks copyiiglils print'- 
and label#—all of hIio’Ii oho their etciKtent-e 
to the in#lll)itloii of tomnitret Such tom 
mercial iiioperln# liiivt irrmcniloti# valiit 
and play a c 


It liui 


lid tbai 


for 


pri 


,(,,ll„r« 




nsiialtv 


plared upon v,,, I, arlirif # by tin reapoin 
with th( intent anil tinr|insc of niieles 
and dereiving the purihuKing public i 
the value and tin usual selling price 
such fx-ns ” 


■■ ■ ■ .-vait;' 


“New# for ftnitilor#' Thai in.my inventor# 
found It interesting i# attested by the letters 
they yvrnto to tin editors conternriig it 


ion all 


the many phases, in IncI, nf [in 
in idea# 

Obviously, siiue the stupe nf thi depart 
ment had spread brvnntl the lille, the logical 
thing was to < linng> the title liiini tin 
legend, "( oi 







mo ■ 


eighty fivi ptreenl nf our national wealth i 
based (lireilly or indirettly upon patents, 
that sevenlv five jtererni of the trade of the 
country involves irademarUed goods, that 
oopynghla afTeel all our literatiin and our 
art and that corntnen lul prints and label# 
are at the heart nf the advertising huh 
around which the entire cycle of business 
revolves 

Labels for Ini ports 

I N the case of Lewis and Conger against 
ihi United Stales, the Supreme Cburt 
sustains the validity of the provistons of ilie 
customs laws requiring giKids imported to 
bear a murk indicapng the country of origin , 
The iiplitioners imporieil certain merthun 
disf which the New Tnrk Cnllectcir of Cue- 
toms detained in his custody, requiring the 
same to he marked, branded nr labeled so 
as to indicate the country from wliu h it 
was imported. The Collector’s orders wgre 
complied with and the goods marked "Made 
in England,” as provided by Section 304 ta) 
of the Tariff law of 1922, 
llpon liquidation of the entries the Col 
lector assessed an additional duty of 10 per¬ 
cent ad valorem on the ground that the 
gootls had not been properly and legally 
marked upon entry The Hoard of General 
Appraiser# upheld the action of the C dlec 
tor and the Board's decision was affirmed by 
the Cniirt of Customs Appeals. In its opin¬ 
ion the Supreme Cniirl refused to review 
the decision of the < ustonis court 

Fountain Pen Bargains 

P fOI’LE like III ihiiik they are getting 
bargains lou rniglil gel a little linglc, 
for example, at paving only two dollar# for 
u fiinniuiii pen lubthil "Morrison's \o 33 
I'dOHK gold nionnl.d self filling |10" 
That pleasure i# going to he denied you 
Inn,liter f hr Fedii.il Tradi f.'ommissioti 
refused rerrntlv to alloy# tin Morrison Fouii 
lain rill f'oiniianv to i oniinut marking its 
|n n# ill,It yy.iy inusniui It at lln 


THE ORIGINAL S'nLLSOlN WRENf.H 
llpon this model Daniel Stillson obtained hU patent in 1870. It has been dug 
out of the Patent Office files and transferred to the Smithsonian Instilullon. 
Note the absence of the wooden handle t it waa burned off in the Pater I Ufiice 
fire of 1877, This invention probablv has been more widelv used than any 
other single article upon which a patent ever was obtained 


Patents Recently Issued 

Classified Advertising 

Advertisemertla tn this section liitrd under proper claernfieattortB, rale S5c 
per word each tniertton, viiniiiiurn number of wordn per insertion 24, rnarimum 
f>U, Payments must aecornpany each insertion 

Oificial copiet of any pairni'i listed tn this section at 15e each, slate patent 
number to insure reciipt of desired patent copy 


Of General Interest 


I fol 




is proyldiil gning softer nru 
times X’liteiit 15r>3tl,"3 ,S .1 Kogiiliu, 
L('yy|stovyii, Mont 

I)Bii> .Siiimi l-OR SlIVVINl. ItRtsnFH — 
Adapted to retciyc I lie excess water from the 
brush, mid pn-veiif it from dropiuiig down 
and soiling snrrotinding objects Thitent 
1553710 II 1 Minis, Viineoiiyer Biirriiclcs, 
iViishington 

Plemiii.i- No//i r —For use in guiding 
liquids fioln u hose line into xiirloiiH ru- 
ecptneles, pnrtieulnrlv tanks of nntoinobilea 
I’ufetil 1551WK! F A SfcDonuld, 1.538 
Kleyentli .\ye . Smi Frnnnsio, Cnl 

W'affi E Ikon—I n wliicli tin fwo sections 


with 1 


. Ph 


I’AINF OK IhnNTFIlH' INK SoIVKNr AWI) 
I'ltocFHs FOR Makino thf Same—W hereby 
ink iiniv be dilute I and when used In eon- 
inction yvith hulftones (i clearer ami more 
i-ffii-lhe lirint secured I’ateiit 15.53014 
I i: Uliodes, K Iliiute, Fentrnliu, Wash 

Mmion ANU Apfabathh itor E\TRAt"niTCf 
t.xKSN FROM lilqt'lDH Whereby gases run 
be efliclently and nniekly removed from 
Ihinids, Its they are eireninting through the 
upparntns Patent 155413R V V Sobennl 
korf t'A> Prosy i-se Nenevt, » Heeoiiil Ave, 
N.-yy York N Y 

Pll’E - - flay ing n stem with tortiious pcs- 
siige, effectively cooling the amoke, and pre¬ 
venting nleotlne from being drawn into the 
smokers' mouth Patent 1.554537 A F. 
'I'etgen, "A” St South, Mooreheud, Minn. 

PostI'RR Hookrfst— Dnaigtied for use 
on desks, tables and other supports, for hold¬ 
ing n book In open an<l upright position 


Patent 1.55JII70 J A Dugan, liecd, Mary 
U Dugan. KxeeuUlx, .51 ('lurk St, Jlrook- 
lyo. N Y 

ABTiriF OF Pi'RNitt’HE- In the form of 
n novel wi'b assemblage, of ample slrcnpth 
to snstinn the springs of sofas or chairs for 
an inilcfinite perm I Patent 15,541)02 K 
Ualikjiau, t)5 Clinton Ave, Newark, N J 
llFVK'F FOB Theaiino Koji. --Afound 
plants, by itienns of a "mulch paper" con 
tulning a fertllirs'i which will he grudunlly 
relonsorl as tlie paper disintegrates I'atetit 
1654,sn.5 K H Magoon, P O Box 2f)20, 

Honolulu, Territory of Hawaii 

SMOKF-ilotisa—Provided with an nrrnnge- 
menl of rotary frames, onto which rucks for 
[snpportlng the articles to be smoked, may 
be revolved during smoking Patent 1554,- 
00(1 L Brand, c/o M Brand & Sons, First 
Ave and 40tli 8t. New York, N Y 

ITWCEKS OF Tbkatino Dres.— At the 
minca, by the simple agents of water und 
fuel without regard for tlie nsuid tr msjiort i- 
tion facilities Patent 16541)17. C Kunkk, 
Grand Junetion, Colo 

OONCEAI.rn C-OMPABTMENT FOR SAFM,— 
In which blits of large denomination, Jewelry 
and other very vuluuhle arriclea may be 
I supported and ennecaint) against casual 
I search Patent 1554900 B Baer, Oakland 
Ave and Trysting Place, Odarhurat, L I., 
N. Y. 

MKMOin Ain—Which consiats of a COn- 
veniontlv printevl list of articles, which may 
be checked, and the chtwha erased after use 
Patent 1554480 J 8 Anderson. 20 N 
Hoisted St. (Tilcago. Ill 

FotiNTAUf Toothbrush, — Wherein the 
brush head Is connected to a handle with 
means for ejecting the cleansing materlRl. 
Patent 1666004 G A. La Mothe, 759 E 
138th Bt, New York, N. Y, 

Flush Tank—T he valve lifting means 
lot which is located at the end, lo le not to 
interfere with the seat. Patent 1666620. J. 
|o. Ayera and G. D. Barnes, Dayton, Tenn. 

Bracino Struotcw: Fob Foijmkq Pkdb, 
—Which affords facilities for positlvsly pre- 


Patent Troubles in China 

A n internationally known firm of patent 
■ attorneys receives the following report 
from Its agents in Shanghai 
"It has come lo our attention that quite 
a number of Chinese are obtaining patents 
under the provisional regulations, and as 
tlie Ministry of Commerce do not make 
any examination in order to ascertain if 
applicafions or letters patent contravene or 
infringe upon foreign pstenta, a number of 
patents are probably issued on inventions or 
improvements which will. In fact, infringe 
patent ngliti of foreigners While China 
has not, at the present time, a patent law 
for the granting of letters patent to for- 
cigners, yet protection for foreign patents 
mav be claimed under the treaties with 
( Inna For this purpose, the Gmsulalrs of 
the foreign nationals toncerned, as well as 
the Chinese Msniiine Customs in Shanghai, 
accept for filing purposes only, applications 
for the registration of foreign patents 
“The Chinese Government is considenng 
the drafting of a patent law whicii will he 
lor the benefit of foreigners as well as 
Cbinese It will, therefore, be apparent that 
obtaining an official date of filing wiib the 
Customs niul with the Consulate at this time 
on patents’ specifiraliona will, later on, prove 
of ronsiderable importance In claiming pri- 
ontv of invention in China” 

The point of the report is If you have 
an invention which you think may be of 
iinporlancc in the future in China, apply 
now for the provisional patent registration 
at present in forre there 

Mark Twain, Inventor 

A ll of us arc familiar with Mark Twain’s 
'Work as a writer, some of us know of 
Ins lureer as a pubhsliir, but how many of 
us know of him as a sucrcssfii) inventor? 
It is a fact that for a ronsidirable period of 
time be derived a steady income from roval 
ties on one of his liiret patent# 

He called it "Mark Twain’s Self pasting 
ScrapbiKik " The patent was granted lo him 
June 24, 1873, according lo P J Federico, 
writing in the Journal of the Patent Office 
Society Twain realized the importance of 
being able to prove priority of invention, so, 
nearly a year before applying for a patent, 
he wrote to his brother Orton a letter printed 
in Mhrri Bigelow Paine’s biography of 
Mark Twain; 

"But wlial I wish lo put on record 
now," the humorist wrote, "i# my new 
invention—hence this note, which you 
will preserve It is this—a self pasting 
scrapbook—good enough if some jug¬ 
gling tailor does not come along and 
ante-date me a couple of months, as in 
the case of the elastic vest-strap 

“The nuiunce of keeping a scrapbook 
is- 1 One never ha# paste or gum 
tragaesnth handy; 2 Mucilage won’t 
stick, or stay, four weeks; 3 Mucilage 
sucks out the ink and makes the scraps 
unreadable, 4 To daub and paste throe 
or four pages of scraps is tedious, slow, 
nasty and tiresome My idea is this: 
Make the scrapbook with leaves, ve¬ 
neered or coated with gum-stickum of 
some kind; wet the page with sponge, 
brush, rag or tongue and dab on your 
scraps like postage sfampa. Lay the 
gum in columns of stripes” 

The book enjoyed • steady sale for years 
in Its onginil form and later in an improved 
form. During the first royalty period 
twenty-five thousand copies were sold. 

Chemical PatenU 

T he Chemical Foundadon, 1 do„ of 85 
Beaver Street, New York City, has pub¬ 
lished a Hit of patents owned by it swd 
avoflabls for license to tU Ajoerloan rnanu- 
(aotufeia 
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v«ntio( «oUap8e of the frame at the meeting 
enda when the frame Is extended. Patent 
ICSSlfiS. J. U. Thomas, R. No. 3, Box 192 
R, Tampa, Fla. 

Loose Leaf Binder.—H aving means for 
bohllng the bottom und top binder purls in 
s0Bced relation for permitting the remoial or 
insertion of leaves. I'uteiU 11154410 F 13 
Crump, 225 E 4tli St., Los Angeles, Culif. 

AwaRXTUH FOR Paceutatinu Window 
GUCANINu.—R eadily applied to u window 
irrespective of its dimensions, in such man¬ 
ner that the sashes may be swung inwardly. 
Patent 1554488. H E Binkele, 901 N. 
Spring St., Los Angeles, Cnl. 

Cable Tkihtbnkb. —Whereby slack in t 
cable may be readily tukeu up und the re 
quhdte tension lield. Patent 1565351 A 
Boynton, c/o Frontier Oil Co., Oily National 
Bank Bldg., Sun Antonio, Texas 

Beli Buckle,—U aviiig intorengaged parts 
at all times retiun«>d in true n'luliou, jci 
readily diseugugeil for ojieniug Puteiil 1555,- 
764. R Slole, <'/o Messrs Wlote & Soliuffer, 
49 E 21st Bl, Now York, N. Y 

Hum lUKSHi'BE Still — For rehning 
naphtha, gasoline und other petroleum prod¬ 
ucts, which not only heats llie liquid to be 
disttited but caused a thurough ciroulutlon 
Patent ISMTtil W. F ScUanslin, 1800 
Lakewood Ave , Limu, Uiilo. 

Auji^staule Bwkim— lu wliU'b the head 
supporting the bristles niiij be inerensed or 
decreased in udMirduiice nith the use in 
which it is employed l-.iteiit ISTiOWO R 
R. Brock, 800 yuiiicv Sr, Biouklyn, N i. 

DlsPENHINti CoNiAlNEB —From which a 
predelcrniimsl qnaiilily of tlie contents mity 
be removed, without dischargitig the renniiii 
der. Patent 1555591 .1 Ij Ltirrlson, 

Wharton, N J. 

FLEXlHt.r Gaff- Espeeiullj udUttud for 
lauding fish iifter tliey have been booke.i, 
maans btung provided fur illumliuiting the 
gaff for night na<' I’liteiit 1555748 I] M 
Luta, 26 S Marjluml Ave, AUntitic City, 
N. J 

Animal Tbai> —Intended to strunglc the 
caught ummitl, by a loop or snnre eiKireltng 
the throat when the bait trigger Is HCtiiiited 
Patent 1555133 J 11 McLean, c/o Matt 
Wagner, ('lark, Wyoming 

Valve —So constriirted lliat after n pre- 
deteriulned volume of nater hns been dis 
ehargetl, the valve will uiilomuticullv l1oh( 
Patent 165,5755 W A Pratt, 1130 Ave (', 
Bayouno, N J 

W’lNDow St At Srair — \\ Inch will close 
the opening between Lite suslu s when one 
sash la raised, preventing tin pussiige of flies 
and the like Patent 15,56461 F Thill 
c/o Bnundera, Young A (Jruiin, 144 N L 
Second St , Miami, Flu 

Coupon. — Whereby an orgiimzution can 
stimulate the attendance of tile public on 
their own store, und direct attention to tuber 
merchants. Potent 1566615 11 E Freiicli, 

c/o Mussachusells Adv & Sales Sen lee, 
Inc., R. 460, 220 Devonshire St., Bostou, 
Mass 

Furniture Elkme.nt for Shoe Fitting 
—Comprising a foot-rest board for use in 
connection with a foot-lcngUi mcHSuro as 
used in shoe stores Patent 1566621 D F 
Hart, 177 W 79th St, New York, N Y. 

Gem MoUNTiNt. —For use in clasps for 
connecting the ends of iiecklaoes, bracelets 
and similar urtleles of Jewelrv PaUmt 
1566495. F. B. Wendel, e/o Hereulca Nov¬ 
elty Mtg. Co., 126 South St., Newark, N. J. 

Safety Chest. —The contenu of which 
arc protected by u lock, and ulst) an alarm 
structure, winch will o|s’rnte for a long time 
Patent 1550619. G, O G«mbs, 17 No Park 
Ave, Rockville Centre, N Y. 

Flushing Tank—E spuclntly designed for 
successful operation in places where the 
water pressure is low Patent 1566101. 
N. J. Gondolt, 703 State St, Nhw Orleans, 
Louisiana. 

Holder for Miniature Loudmfeakeb,— 
Adapted to hold the speaker in such a pusj- 
tion that the belt portion simulates the lips 
of a figure. Patent 1666010. I.H Plshelov, 
6010 N. Troy St.. Chicago, Ul. 

Spout Can. —With an improved spout for 
pouring out tiie oil, and an attached means 
for perforating the can to cause an even 
flow. Patent 1555888. H. Bamsllc, Delano, 
OoUf. 

Boll nt Printing Prcsrso and Metbod 
oir ItAKiNO Saux.—O haracterliMd by an 
oWtte faefnfi wUeh Inherently ylelde to the 
trpe MMl lieeir Menmee a normal emooth 


Btate. Patent 1555389. G M Steveus, 938 
Harrison St., Ran Francisco, Calif 

Exeboisind Device—F or use in exercis¬ 
ing the hyogluSKUB muscles of llic tongue to 
improve and dm clop tfie vocal organ Pat¬ 
ent 1559493 W Conway, Box 708, Jack 
Konvllle, Fla 

End Beateu.—A dapteil for beating eggs, 
cream, etc., in closed jars and adjustable foi 
jars of iliffereiil ileptbs Patent 1557304 
A. R Heudlej, Mulberry, Ohio 

Bouqi’ET Stav - -Particularly adapted for 
supiiorting bouquets cil lluueis ns used in 
floral designs for funeral purjioscs I’atent 
1557509 U, L W altliers, Tuiimhuwk, W'ls 
IIeh. for Booth anh Rhovh—( if rubber 
cnnstruclioii, the worn parts of whieli niu\ 
be readily removed and repluce.l Patent 
1.5.57448 W Felstend, 1653 Ferwood R.l, 
Victoria, B C . Ciuiadu 
Device fom Making Wire Band.h from 
Which WiiALinoMH ari Made—F ormed 
of resilient metallic wires embediled in a 
convenient eoaling wliicli unites and protects 
the same for use in corsets Patent 1507365. 
A. JoBHi', e/o Ofhee Picard, 97 Kite St. 
Lujiarc, Puns, France 

SfNMIl/fD Et.LMtNT AND MOUNTING 

I'liLUi'Kia_Winch win 11 used in iiiounting 

photogrupluc onlargemeuta, or like subjects, 
will letuln the Hiunc in such muiinei as to 
jiri'si lit a smooth snrlucc Patent 1.557346 
F Hcliwanliuusser, e/o Ituslliig Wood, 218 
YVilliiiin St, New York, N Y 

Buiuil.E Pick — Whereby a plurality of 
bn hides may be blown at one time, und a 
fair supply of soapsuds retulnod within the 
pipe Patent 1.557121 I E Cohn. 65 
Fourth Ave, New Yoik, N Y’ 

Gab Vaive — Which will uutomuticelly 
tlose to shut off the supply when tin teni- 
lierulure reui lies a point aufheient to milt 
a lusible eonneetion Patent 1.557313 
J 11 Lindsay, 1117 Jefferson Ave, Brook¬ 
lyn, N Y 

ItliooM.— In which a threaded attaihing 
member is embedded in tlie head, bv wbndi 
ueudeulal witbdraw.il of the head is pre 
vented Patent 1556.841 (' M Keener, 

c/o AV 11 Zuohrv, .\tluntu Variety V\ orks, 
8t ('Imrli'K, Lakevipw A Greenwood Aveji. 
Atlanta, Gu 

Fuia llRlqtlUTK AM) PROetJiN OS MAK¬ 
ING THE RAMk --CoiiHiiisiiig a fifty perient 
mixture of line nnibnicite and semi-bitunn 
nous dust toal, snbjeeted to l.tWtl degrees, 
Fabrenbeit, for a slioi t timi Patent 1557, 
.'I2tl .1 F G'Donnetl. Moiris Rue, Pu 
FvHTt.NEli—Easily luiiiiipuliited for the 
piiriKjse of bolding pii|iers together in a bb 
or binder Patent 1.5.57i)lM( G 11 Eiinis, 
64 Jesitp Pluei, Bronx, N Y 

ItKNlLlkNT Hull’ —of cohesive ami elastic 
tape, adapted to be wound around Uie ban 
(iles of tools and tli< giipping members ol 
sporting arlicleu Patent L5567H1 9' E 

(ijonip, 3454 Pierce Ave , (’liicago, III 
.KNiiKnEE/iNo Pump —Having means for 
js'rmltting the water In the pipi to flow 
buck into the well, und Is-come a prltni for 
the next pumping operation Patent 1557,- 
949 M Walton, 1 lliii, Ill 


Hard ware and Toola _ 

FiauiNo Tool —Kspeeiullv adnpted foi 
use in straightening und subsequently re¬ 
moving objects from oil or other wells. Pat 
cut 1560602 E B Knrii and L J Leu- 
thurt, Buffalo, Mont 

Lock Wabiikr. —YVhereby a nut may be 
held ugaiiist UfCldentBl turning or looseiiliig 
when applied to a bolt I’atent 1558736 
J A McCoy, c/o Sparks & W altera, Red 
ding, Calif. 

Dolly-hammer Cylinder Front Head — 
Particularly designed for use in conuectloii 
with a "Model 8 Waugh" drill ehariicner 
Patent 1659.338 M. Jl. Hale, Anvox. B C . 
(’nuada 


Machlnea and M echanical Dcy i cea 
Brick or Block Cuttfb —Which mini- 
mlrcs the breakage of the wlrea und .aprings 
need in maehinos for cutting bricks from 
solid bars of day. Patent 1656769 A P. 
Steele, StateaviHe, N. O. 

Wave Motor— Taking advantage of the 
vertical variations of the surface of the 
waves, and adapts Itself to the rise and'fall 
of rides Patent 1666682 S H. McKnlglit, 
0 Bentley Ave., Jersey City, N. J. 

Windmill. — In which certain of the 
Uades of each sail will receive the wind 
p Ms s u rq for more than a half oirtfle. Patent 


1668776 W R Twlford. Box 1, 141 North 
Eaet 1st St , Miami, Fla 

Attachmvni roil Papib .Iooiiemh—F or 
use WTtli conventional Joggeis. and including 
elements for projierlj giiuiiiig (be sheets into 
the jogger us lliiv eonie from tlie press 
Patent 1.5.54.590 W A MeGuivin, i/o 
Dunne Bros, 2(H) New High St, Los An 
geles, Calif 

Windmill—W liriem the ineilninisiii for 
rruusmittliig mollon from tin wind winil 
IS of such elinrneter us in iriiiismit a Biiiooil) 
and powerful movement Patent 1.5.5ti276 
J H Wilson, Milclnll. N'e), 

Coin LiLrEcrua For emu oiiernting mn- 
eliines, wlinh funetinns to iiatnm itieally 
weigh and measure tin enins so ih it sub- 
Hlitutes are cast aside Patent 1556477 
V\ C Bellows, 246.5 Broadway, New lork, 
N V 

Turbine Wheel- -W berehy blniks can 
be easily attai In 1 to the periplieiv to form 
■1 senes of buckets to rucne im|ioiling fluid 
Patent 155ti5.!2 P .1 Malar, 157 E 18tb 
rit. New York, N Y 

Windmill- In which a plurality of wind¬ 
mills are eonpi lutivelv eolineeted lor driving 
iDutniB for us< in ii ligating farm land Put 
lilt 105G715 W M Riggs, c/o Tliv Riggs 
Bunk, Wllleox, An?, 

Lifting AriAtiuiiNr fob Riveting Ma- 
ojji.vfh —For lilting power opiinlid inu 
chines over olisii n< tioiis, in u hori/ontnl 
plane, for iximijile, the sole of a girdei 
Patent IJiSWiil't D Keimeiiy, 2100 W Cary 
8i, Richmond, Va 

Machi.ne nut Automatualiy Ypittinq 
CovEliH ON B()\ih on SiviUMi Paiki.nih - 
Parttculiirlv p.istebo o I Isixes or siniilar 
packings Patent 1.5ri7.5<Hi ]’ Nordcnfelt 

und E Frisk, Gsti rin'ilnisguten 41, Stock¬ 
holm, Svvediii 

Motion I’Hn iiE Projecting .Machinf — 
With nieelianisin wliercliy guut lengths of 
film are saved in tlie inojcctma of tin titles 
Patent 15.57331 1’ Ruble, e/o Joaquin 
Montoya, 143 W 824 St , New A'ork, \ Y 

APPABAIIH for SU’AHATING 1 NIlUBNnr 
CoKV FUOM Tilt- I'KllIiLI IS (U COMaUSllON 
—'rile coke being sc'liar ite I from tin fiiidns 
or eliakerH bv immersing tliem in water 
I’atent 1.5.56072 (’ 1 Bovei, Box 87. 
Uidgwuy, I’a 

Spacing Tvbii for Mtrxi. Sun i-PuNcn 
IMi Maviiim -I’.v means of wliuti a met d 
stieet may be luitiaiiatieally advuiiied a pre 
ill termined distaim after eatb puncliiiig 
operation I’nieni 15.574'!.s J A und J A, 
Jl , Dowd, Fall Rivii, Mass 

Tint Mmiin- Ineludiiig a pair of siiacod 
walls, biirgcB iiuninliil lor verlle.d iiinvi- 
qiint between satd walls, and moiors carneil 
bv the linrges I’lileiii 1557787 F D 
'Paylor. 911 Pontiiu .Vve , Kliiiwcsnl Station, 
Cranston, 11 1. 

Pile Cutiek —Whicli will automutlcally 
cut the pilcH of pill fabne, either in segre¬ 
gated rows or eiitiielv neross ,i piei e of 
fabric Patent 1.557345 J Sibumnchcr, 
e/o Scliuuiarvenlioi k Huber Co Boigeallne 
Ave and Oak St, W llolsiken, N J 

Shiudlo Hoisr Co.NiBoLLEii—In which 
the switch, the governor, amt the gears uri' 
entirelv encased to preiliide tlie uceiiniula- 
lion of dust and the like thereon P itent 
15.50858 H rr Loguii, e'o Duro Metal 
Products Co, 2049 N Kildare Ave, Chi¬ 
cago, III 


Prime Move rH a nd Their Accessories 
PlnroN CoNMiart’TlON —So oo siriieled 
as to iHiriuit the replacement of tlie nogs 
bv removing that portion of the piston upon 
wliieli the rings arc disposed I’.di'tit 1553.- 
518. E B' Nagel and 11 G Zehnoi, 607 
S Solomon St, New Grlcaas, La 

('ABBtiREroR — Provided with accurate 
means for regulating the flow of air past 
tho fuel nozzle at all speeds of the motor. 
Patent 1555489 A H and E F Spencer, 
Aurora, Neb 

Tank and Outlet Constuvctiot^ — 
Adaptevl for controlling and feeding liquid 
fuel to an internal eombuscioii engine, bv 
means of a main und auxiliary cliambor 
Patent 1.56.5057 G (’ Glenn, 2()1 So Wil¬ 
mington St, Kolcigb, N C 

Duplex CAOnuHETOE.—Having a double 
lead-in with a valve struoture for auto 
matically shutting off one leud-in when the 
other is turned on Patent 1560620 C G 
Krebs. 133 Ooffoy St., Brooklyn, N Y’ 
Spark Plug. —With a removable insulator 
oor« whsreby the same may bo readily dis¬ 


assembled to farilltute the cleaning of the 
lioint I’uleiit 15.50251 H Sampson, 2318 
N E 26 Ave, Miami, Fla 


Pertaining to Recreation 
PurriMi Gbian and .Similxr Piatino 
Si'KlAL't ()l an artllieiiii luitnri', lot mod 
from I nislied cotton seed iiiills, for use on 
gvdf isnilNis vvhi re it is diiliinlt to miiint.iin 

ilitions I’litnit 15.59520 'I' Met' Fiiir- 

liiiirn, A N V’uldi pliui and It .Mc('art, e'o 
llolMit McCiitt, '221 Mills Bldg, El I’nso, 

t.vvii 5l'l'AIlAll H - Wlni li will provide 
enteriuiiuin 111 und iinuisi ini id tii tin' idavers 
vvitlimir V losing nnv a|i)ii( cniidi mental 
Htriiin rnimil 155899) E I’ McCollom, 
Box 293, ]*,Mltumtri ,Md 

JlxMilixiI I'lVi (li striking device 

adiiidi'd to la Morti on llic Imnd ol t idnjer, 
eitlu r rigid or bit I’.itint 15.58966 J 
Bnucr und II ,8 Wilks, 1112 Vys, Ave, 
BroilV N Y 

'J'liv —Wliiribv n pin rd tin Inv is caused 
to move tnindlv .imi n Hoiiiid llntebv iirn- 
dm-ed I’ldiiil 1559122 E .1 Ihmlev, 71 
East End Am New Ymli N Y 


Perlaining to \ ehiv Ics 
Gasolini RlSEUvr 1 >1 viit — W'liicli may 
be baked in ibiseil posllinii, to pri M lit the 
lemoval of uiiv gasoline wilLoiil ihi proper 
kiv I'alinl 15.5481} K Glaziiei, iSeguin, 

in sr Glarii kiu Shock .Yuhoriukn— 
Jiv DU'iiiis of wliicli till preseiiei ol dust and 
ntlier extr.iiieuiis siilisiniii es in tlie working 
|i iris IS iiitiiclv evcliidid I’litiiil 1.5.57314 
11 11 Logan, c o Duro Mv'tnl Products t'o , 
2619 N ivilduii' ive, ('liicago, HI 

Him Kill Yuihll 'rijtis—In which the 
iit.iiiung ring is < niistrnclevl of two parts 
.irniiigiil to la drawn tow old the iTiiter h\ 
meins of holts I'.ileiil 1,558212 C F 
Wolf, 2528 N Draki Am , Chicago, 111 
Shock .Yiihouiini — W bn h iimv be used 
cflieKiiliy willi veliplis cqnipjied wtlli biil- 
lonii tins, the drimi being (imstrnoU'd in tlie 
lorin of nil eccentric I’utcnl 1557463 
.N F McNuugbl, (■ n Duro Mi tal I’roducte 
( o, 2649 N Kiidaii Am , Cliicagu, HI 
End Gatv for Wagonh —So ismstructcd 
ns to make (lie i.ipaiilv id tin wagon body 
gieuter tli.iii when ordiiiarv gates are im 
pbivcd Patent ir)5s2i)2 W II Russell, 
ClaiUsville, Vti 

Ul ADLli.liT — .Vilniilid to receive a part 
of till' light etniitiutliig from the regular 
beadlighi and refli’iL tin snme Inter.illv 
i’nteiil 15.56159 N If Rlei, 229 E Vic¬ 
toria St, Santa Barbaiii, Calif 

GowknoR — \dapiid (.i loiitrol the apeeil 
ol tin engine vif a tractor forming with tlic 
usual fun, a unitiirv structure Palciil 
1569125 () '1' Nbliol. 2116 No. 10th St, 

Unuilia, Neb 

COMKI.NED I’UICsst RL GAtlit AND 5 'aLVE 
Cap —winch mav be readily sicnrod to the 
valve of II tin to imiicale tlie pressure of 
air wltlilii when mainmllv actuated I’atent 
15.58<i00 J E Wood, c/o W l.e, I’rovol, 
Loviil Order of Moosi, 156 N Clark .St, 
Chicago, Hi 

CuT-our FOR 'I'liAtniRN — Which will 
drown the igmlinn system and sloii the in 
gine, when tin fnrwnrd end is elevated or 
the wheels blocked Patent 1558775 II P 
Iliirriis, c,''o 1 >r I’ A Le Hourgi ois, .liiiu 
ererte. I-a 


Designs 

Design tsm a Puiniid b'Aiiiin 'rin in 
voulor lias bieii granted tbit i patents (vTsMti, 
08317. (>K;n8 J L,u|p|,i n Atlas A Blulim, 
5 W bile St New Voik, N Y 

Design for a Sitoi---PalMii 08431 'I' 

Ddms, e o Franklin .Sinmn A t'o ;f8th Si 
and I'lftb Ave, New York N Y 

Dehign For a I’KiNi'in Fahrh: — Patent 
as,5tHl L. Blubm. i o I’lmeaix Mfg Co 
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WASTE 

W E are a very rich people. Part of 
our wealth is due to our ceaseless 
industry, and part—the greater part— 
to our enormously rich natural resource* 
—coal, oil, iron ore, magnificent forests. 
But, for three hundred years, we have 
been wasting our patrimony. Commenc¬ 
ing in our April issue, J. Bernard Walker 
will tell you in a series of articles, to 
be published throughout the year, just 
how extravagant we have been, and what 
means are being taken by the Govern¬ 
ment to stop the waste and repair the 
damage. 


RESOURCES 

M any and powerful are the argu¬ 
ments for enforcing a strict con¬ 
servation of our natural resources and 
not the least of these is based on the 
rapid growth of our population. At the 
last gathering of the American Statisti¬ 
cal Association, it was predicted that in 
the year 2000, New York* would have 
a population of 11,880,000. Shall we 
be able to feed them’ “Yes,” says 
Dr. 0. E. Baker, “provided we develop 
our agricultural lands. We can develop 
our agricultural resources to support 
250,000,000 people; and if we were to 
use the methods of intensive cultivation 
of Germany and Denmark, we could 
support over 4(X),000,000 people ’’ These 
are startling figures, but they are based 
on a thorough study by the most expert 
minds in tins field of research. 

EDUCATION 

I N his annual report as president of 
Columbia University, Dr Nicholas 
Murray Butler sets at the apex of the 
world’s problems the disappearance of 
“broad men.” 

“The plain fact is that early and in¬ 
tense specialization is at the bottom of 
the trouble,” he declares “Specializa¬ 
tion is the parent of information and of 
a certain type of skill, but il is the foe of 
knowledge and the mortal enemy of wis¬ 
dom. Not narrow men, however keen, 
but broad men sharpened to the point, 
are the ideal product of a sound system 
of school and college education ” 

An excellent statement in which we 
heartily concur. The broad man must 
not shrink when his days within aca¬ 
demic walls are over. He must keep up 
with the achievements of the leaders of 
thought and action, not only in his own 
narrow segment, but in the whole sphere 
of human action. He must know what is 
going on and what it is all about. 

Or, to carry on Dr. Butler’s simile, 
the broad man’s fine point must not be 
permitted to grow dull from lack of 
use. Constantly it must be whetted on 
the swiftly turning wheel of progress. 


In This Issue 

The Truth About the New Coamir Ray 
Rays that reach the earth from some unknown outside sourre 
have proved to be far more penetrative than X rays. Much 
unscientific nonsense has alieady been written about them 
Commencing on page 149, I’rof. Millikan, the sticnliHl who 
found out what we know about them, tells you the Irutli. 

If'hich Mounting for Your New Teletcope? 

I^t month Mr. Porter told you how to make the marvelously 
accurate mirror for a reflecting telescope. This month, starl¬ 
ing on page 164, he explains the fundamental principles of 
telescope mountings. 

What Destroyed This Budding Civiliaation? 

Proof has Iieen discovered that centuries ago the Vikings 
founded a thriving colony in Greenland. Came adversity, 
changing climate, unknown caiuscs. The colony died out— 
was forgotten. Now we find ita pathetn- remains. 

Fresh Air with Closed Windetws 

Dr. Moore, former chief of the Weather Bureau, has not 
opened a window in his home for two years, and vet in the 
hottest weather he has a constant supply of clean, fresh, cool 
air. Read how he does it. Page 160. 

America's Biggest Engineering Project 
Guy Elliot Mitchell describes the plan for the complete sub¬ 
jugation of the Colorado River, an undertaking which will 
cost hundreds of millions of dollars, harness the horsepower 
from a watershed of 244,000 square miles and cause millions 
of acres of desert land to become productive. 

MORE THAN 175 PICTURES 

Complete table of contents will be found on page 216. 


For Next Month 

Uncle Sam—Spendthrift 

We have wasted the rich natural resources of the United States. 
In no respect have we offended so greatly, as in the ruthless 
way in which we have destroyed our once far-spreading forests 
The story of former waste and present preservation is told 
by J. Bernard Walker who has made an exhaustive study of 
this important subject. 

Uncovering Ancient Corinth 

Last summer important excavations, that revealed stuccoed 
walls, mosaic floors and parls of a great Greek theatre of the 
pre-Christian city of Corinth, were earned out by the Ameri¬ 
can School of Classic .Studies Dr T L. Shear, of PrincxUon 
University, describes tlie wonderful finds. 

Measuring the Energy of Athletes 

Professor A. V. Hill, Nobel prize winner in medicine, is 
studying the chemical changes which take jilace in an athlete’s 
organs and muscles when in action. He uses some ingenious 
methods for his observations and reports surprising results. 

Other articles on Coins, Fish Farming, The Super 7'elescope; 
Rust; New Arenas of Sport; New Maya Indian Find.s, The 
Truth About Karakul; Death Valley Dates; Radio, Astronomy. 

MORE THAN 175 PICTURES 




Are you rare you are right? Absolutely—* 
1 read the Sdenta'fic American. 

$4.00 a year brings the Scientific 
American—and assurance. 


Ef\slKI\ 

J UM as the Linslejn iIk ory had man¬ 
aged to (Imil) Hilo some of the most 
exiiltid (inles of siieiildn so( lelv and 
was gelljiifr mtely esl.iblishcd there, 
along (oini s I’rofi ssor D.ivlon C Mdler 
with a passion foi gelling al ihe facts 
through experimenl and oilers it such 
a shaking iltallcnge us it has not re¬ 
ceived in yeuis 

Professor .Miller was busy all laM 
summer repeating the famous Mnhel- 
sori-Morlev (xpeiiniiilt on loji of Ml 
Wilson, in California, and after making 
more than 10t),(H»i) readings from his 
delicate, revolving interferometer he 
now annournes his nmvntion that he 
has proved the existent e of an ether 
drift If he turns out to he right, this 
knocks one leg from iintler relativity 
After all, no matter how we feel about 
it, facts are fatts, and the Hag of science 
follows the truth wlierever it ran find it. 
Of course, the matter is b> no mean* 
settled yet, one wav or the other. 


FAME 

" HEN the history of recent stellar 
™ astronomy comes to be written, 
some living names sufh us H N Russell, 
Shapley, Eddington, and Jeans will 
shine as stars of the first raagnitude,”— 
this 18 what Sir Oliver Lodge, the 
world’s most noted scientist, says in 
Nature about Professor Henry Norris 
Russell, of our editorial staff 

Twenty-six years ago, an obscure 
graduate student from [’rniccton Uni¬ 
versity suhmilled to u.s an article about 
the stars. Ever since thin, with almost 
unbroken regularity, the same author 
has written a monlhlv article for this 
magazine From olisiiirilv. Professor 
Russell has passed during these years to 
scienlihi note, espeiiallv because he 
took the leading part in the develop¬ 
ment of the theory of stellar evolution 
We rejoKC ihut we are still able to 
present to our readi is a monthly review 
of the jirogri ss of the silences of as¬ 
tronomy and astrophysii s, written by so 
high an authority 

IMOA'ELRINf; 

T> 1' sure to read larefullv the article 
on till Alaska Railroad, written by 
Its gi lit rill manager home of you mav 
take a trij) over this line some day. If so, 
rememlM i that it was built by the Uiiited 
.Stales (mvernineril to di velop a vast ter¬ 
ritory, that was without means of traffic 
(ommuniiation with the outside world. 
From your tar window the comilry will 
look very wild and few towns will he 
jiassed, hut for liundreda of miles on 
earh side of the line is a vast ternlorv 
whith this government railroad has 
placed in lout h with the United Stales. 
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New economies result in power plants after 
the installation of Jones-Willamette Bearings 

JoneS'Willamette Bearings do not leak oil. That fact 
accounts for very substantial oil savings, and freedom 
from oil soaked windings. 

The automatic oil circulation system within these bearings 
makes possible complete lubrication and enables them to run 
without hcatmg or cutting, month after month, and year after 
year. Frequent shutdowns for bearing inspection and rclining 
are unnecessary. Service records in paper, textile and lumber 
mills, power plants, and mines stand bade of Jones>Willamette 
Bearings. 

These bearings are manufactured by one of the West’s leading 
engineering concerns, and are now available for national distri. 
bution in ail standard types and sizes, as well as in models to fit 
special requirements. Write for full particulars. The Willam¬ 
ette engineering staff is at your service in working out oil and 
bearing economies for your plant. 

Willamette Iron Steel Works, Portland, Oregon 

Monadnock Bldg., S>n Frandico L. C. Smith Bldg., Seattle 

I Jones I o 

Willamette 

Bearings 



OIL TIGHT 
LESS FRICTION 
LASTS LONGER 

Actloti of fhaft ■utonutlcaUv filter, 
end circulate, oUto polniiofircai. 
c,t lewd aod friction. Complete 
lubrlcadon mean, long life Bcar- 
ina compUtelv oil Kaled — oil can. 


Distributors: A few good territories 
are still available. Write or toire. 
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Cosmic Rays 

Radiation 10,000,000 Times the Frequency of Visible Light Has Just Been Added 
to the Growing Gamut of Ethereal Waves 

By H. A. Millikan 

Dirnlcr. Nornmi. I .,l».rai..ry of I’hy-i, h, In«rilui.- 



ijHKRK lias- l>ecn itiudi nfwspapM pub- 
lifitv (livrii to llif* report that 1 made 
on "High Krequeiic \ Ra\s of ( omuk 
O rijcin" at the meeting of the National 
Aiademy of Sdenres on NovemI.ei '> 
at Madison, Vlisconsin Tlic only olfinal report of 
that address whiih I have submitted for public alioii 
to an> journal appears in the "f'roeeedings of the 
National Ac adeni) of Sfientes" loi Januaiv I 
^vrote out burned notes of ni) address for the guid¬ 
ance of the newspaper men who were at Madison 
for tlie sake of rejiorliiig to tlieir various news .sei 
viees the proceedings, and these notes were shown 
to as nianv of the newspaper men as asked for them, 
hut nieiely for tfie sake of guiding them in getting 
as correct a rejiorl as jiossilde loi their services 
They were- not intended as a sc lenlilii |iul>lic ation 
for the sake ol assisting in corn-ctiiig so far as 
It IS possible to do so bv a very condensed statement, 
such niismidersiaiidmg as may have arisen from the 
reports that have gone out, I am herewith respond 
ing to the reejuest of the' editor of the Seienlifie 
American to make a very brief statement of the 
history of the ex|)eriments upon these rays and of 
the new roiilts obtained within the past four years 
by I S Bowen, Russell M, Otis, 0. Haryey Camer¬ 
on, and myself 


Early Experiments on Penelralingt Rays 

It was as early as 190.1 that tlie British jihysicists. 
McLennan and Rutherford, reported that the rate of 
leak of an entirely enclosed elertro^cope could be 
reduced as much as 30 peirent by surrounding it 
with walls of iron or lead a couple of inches thick 
This proved that the normal leak of an electroscope 
is due in part to rays that are able to pass through 
a centimeter or more of lead and then ionize the 
gas inside of the electroscojic-. The rays having 
this property were therefore called “the penetrating 
radiation of lhe> atmosphere,” and were at first as¬ 


sumed to he due- to radio-active uialcTiaK ui the 
earth and atmosphere, and tins is in fact the oiigin 
of the- greater |mrl of them 

In 1910, however, (lOckc-l, a Swiss jihvsicisi, took 
up c-h-c'lrosropes iii a balloon to a height of I I.O(K) 
feet, and rc'jiorlecl that he found “the* penetrating 


The Truth about the Millikan Ray 
A short time ago the announcement 
was made that a new kind of ray had 
been discovered by Dr. R. A. Millikan. 
To accormt for this ray, variout mislead¬ 
ing or inaccurate explanations were given 
publicity by the newspapers. 

The editor of the Scientific American, 
therefore, appealed directly to Dr. Milli¬ 
kan himself, asking him to write out an 
authoritative account of his discovery. 
The article which appears on these pages 
was received in reply. 

Dr. Millikan is best known to the lay¬ 
man scientist by his book. The Electron, 
in which he explains how he isolated the 
electron and actually “weighed” single 
individusds of these infinitesimally small 
bodies. For this research and for his 
work on the light-quant he received the 
Nobel Physics Prize. Dr. Millikan is too 
well known to need further introduction. 


radiation” about as large at this .sliitude as at ihc- 
c-arth’s surface despite the fact that if the rnvs had 
their origin in radio-aetivi materials m the earth and 
in the atmosphere they w'oiild have l>een exjirsned to 
show a decrease with altitude. Belwc-en 1911 and 
}9]4. Hess, another Swiss physicist, and kolhorsiei, 
a German physirisl, repealed these balloon rneasiire- 
menU of Gotkel’s, Kolhorster aseending to a heiglit 


ol 9 kilotiic'lers, oi .v(i miles Both men rejmried 
that ihev louiid (he |»-iii‘lralmg cadiaticm dec re.iMOg 
a trifle for the fust mile oi so. and ihen iiii n asmg 
until It reached a value at an nllitiidc’ ol 9 kilo¬ 
meters, accoiihiig to kolhor'IcTs inea'iircnients, 
c’lghi tunes as grc-ul as ul the suilai|. Ihis seemed 
to indicate that the- |)enc'lrHling rnvs caine from out 
side the earth and weie llic'ielou of some sort cif 
cosmic origin If so u wa« compiiUel from the 
Hess and Kolhorster data that the hvpolhelical rays 
would have to |)ioduc( in an enclosed elec iiosiope 
sent to the lo|) of the almosphen an loni/alioii at 
hast lorlv time's a- gnat as ,il tin earth's surface 

Tests Ten Miles High 

In 191,") 1 made plan- to list tins point hv sending 
up elec irosc o])i s lo as iieai the lo|i ot lln alinosphere 
as wc might hope to conic hiii on .n c oiiiil of the 
war II was ni'eessaiv to pccslpone fnrthei j)lan» in 
tills diii-clion In the' l.cll cd 1921. however. Mr 
1 S Bowen and invsill designed, with ihe aid of 
llie instiiinienl cnakei Me Inincs l’c“arson. some 
elec'lrosc opc's ih.ii wc succeeded in sending up from 
Ki-llv field 'li\,is III ill! spring ol '22 lo alliludes 
of J.) ") klloiiic'lc Is ol nc.lih in miles Olll results 
agre-ed with lliosi id tin I,iiiopc-.iii cdiseivers in in- 
duating a l.iigci loni/alion inside out < lec tiosc ojic's 
at high altitudes ih.iii at low. lull ihev jilocc'd eon- 
c lusivelv that ilw iiiti ii'ilv of loiii/.ition at high alti¬ 
tudes was not oM I one loiiilh that which h.id been 
pre'che ted flout tin 1 Ic's-Kolhorsicu data This 
me.inl that the i.cv' o( cosmic ongm. if ihev evistecl, 
were verv min li hiiidcm oi moii pcuiiiialing than the 
I'liiopcan ohseiviis had imaLtined oi else ih.il the 
ohseiM'd loni/alion was dm to malenals of some 
sort exisimg 111 the alniospheie ilscdf m which c asc¬ 
ii would pri sumalilv Ite ol ccidinaiv i .icho-.n ti\e 
ongm and hc-ni c licixc tin ahsorplion c oeffic ic nis cd 
oidiimrv gumma lays 

.Ac eordinglv, Dr Bussell Otis and mvself m the 
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•ununrr of 192.'^, curried 30() pounds of leod and a 
6 X 6 X 6-foot tank of water to the top of Pike’s 
Peak in order to (ind h\ nlisorption measurements 
what kind of penetrating jiower tlie ravs cxtslinp at 
that altitude adualli Imd Oui results showed that 
although the [lenelrdting ladiation found on Pike’s 
Peak was ahoiil Iwm as strong as that found a* 
Pasadena, the gieat majoiitv of it was indeed soft 
radiation, no nioie penelr.iling llian gamma rays of 
radium, and we got evidtiMe, too, from the faet that 
our clectrosi ope leaks insuli ,S centimeters of lead 
were reduced lo a heaw snowstorm, that the pene 
trating ravs then loiind were jirimarilv of local 
origin. 

In a word, these Pike's Peak experiments showed, 
like the sounding hallooii experiments, that if pene¬ 
trating ravs of (osinn oiigiri exist at all, it is neee.s- 
sary that thev he very much more penetrating than 
any one had thus far assumed, going through such 
screens us we hud taken to Pike’s Peak without ap¬ 
preciable weakening, and fuilher that they produce 
in our electroscopes no more than about I ion per 
cubic centimeter per second in the atmosphere at 
the earth's surface out of the 11 ions that we 
observed, and which is about the usual number ob¬ 
served in an electroscope at sea level. This meant 
that It was hopeless to attempt to obtain crucial tests 
as to the existence or non-existence of these hypo¬ 
thetical cosmic ravs unless wc could go to very high 
altitudes where the rays, if thev existed, might be 
expected to be three times as intense as at the sur¬ 
face, and wheie we could also obtain enormously 
laiger quantities of ab'-orbing material than we hud 
been able to lake to the top of Pike’s Peak The 
only crucial test, therefore, which wc could think 
of for the existence or non-existence of these rays, 
was to lie found in sinking our electroscopes to 
various depths in snow-fed lakes situated at very 
great altitudes. 

Rays Shoot Through Space 

During the summer just past, Mr G, Harvev 
Cameron and myself made somewhat elaborate prep¬ 
arations for making such tests, going first to Muir 
I,ake (altitude ll.fiOO feet I, a lieautiful. very deep, 
snow-fed lake just under the brow of Mount Whitney, 
the highest peak m the United States We sought a 
snow-fed lake because our own preceding under water 
experiments had hecti viliuled by our discovery that 
the waters were radio-active, and we thought that 
that error might also haye inhered in all preceding 
under-water experiments, and particularly in experi¬ 
ments in (iPvasscs m glacieis, such as Kolhorster 
had recently made The results of our summer’s 
work were, very hricfly, as follows 

At the surface of Ijikc Muir our electroscopes 



THK ENTIRE KNOWN GAMUT OF ETHER WAVES 
Thanks to Dr. Mdhkan, the following data niwit now he 
added under the right-hand column “0j00<)4 A to 0J)0067 
A—Cosmic or MUlikan Rays” 

showed a rate of discharge corresponding to 12.4 
ions per centimeter per second. As we sank the 
electroscope to prmter and greater depths thus rate 
of discharge decreased continuously down to a depth 
of 50 feet, after which it became constant at a value 
•of H 1. tons per cubic centimeter per second. No 
preceding under-water experiments had revealed a 
decrease in ionization below the value found at the 
surface more than ahoul a fifth or a sixth part of 
that here found 'I’his meant that we hud obtained 
much more unambiguous and thoroughly quantita¬ 
tive evidence than had before been available for the 
existence of on extraordinarily penetrating radiation, 
indeed, so hard that, if it came from outside the 
atmosphere, it required .SO -f" 2'U Of 7A feel of water, 
the equivalent of rnoie than 6 feet of lead, to absorb 
It entiielv The 23 feet in the foregoing is the water 
equivalent, so far as absorption is eoncerned, of the 
atmosphere above Muir Lake. How uncertain has 
been the evidence heretofore is well shown by the 
fact that one of the most careful and reliable of the 
German physicists, Hoffman, has just published a 
paper in November, 192.S, in which he thinks he 
proyes that these hard rays do not exist at all, the 


results all being accounted for by radio-active im- 
purities. 

To get crucial tests as to whether the hard rays 
here observed were of cosmic origin or not, we next 
went to another very deep siiow-fed lake. Lake 
Arrowhead, in the San Bernardino Mountains, 300 
miles farther south, which has an elevation of 5,125 
feet, and where the Arrowhead Development Com- 
jiany pul all their conveniences at our disposal. The 
atmosphere between the two elevations of Lake Muir 
and Ijike Arrowhead has an absorbing power for 
any very penetrating rays equal to about 6 feet of 
water. If the rays that we observed at Muir Lake 
all came in from above and if there were no rays 
at all generated in the atmosphere between the two 
lakes, wc expected to find that each electroscope 
reading at a given depth below the surface in Arrow¬ 
head I.ake would be the same as the reading at a 
depth 6 feet farther down in Lake Muir, the 
atmosphere between acting merely as an absorbing 
screen, and as a matter of fact in both our electro¬ 
scopes we did find this prediitwn very beautifully 
verified. Our proof, therefore, is now quite definite 
and unambiguous that there is an extraordinarily hard 
radiation eoniirig into our atmosphere from 
outer space. Further, since at all the altitudes at 
which we have experimented we find no measurable 
variation in the intensity of these rays at any time 
between midday and midnight, we conclude that these 
rays shoot through space equally in all directions. 

A Wavelength of .0004 Angstroms 

By the use of a formula of probable, though not 
of certain reliability, we can-translate the observed 
absorption coefiii lents into frequencies or into the 
inverse of frequencies, namely, wavelengths. By 
so doing, we find that our hardest observed rays, 
those which our curve of variation of electroscope- 
leak with depth in water shows to have an absorption 
loeffii'ienl of It! per meter of water, have a wave¬ 
length of OOO-t A. This corresponds to a frequency 
at least fifty times that of the liardesi gamma ray, 
a thousand times that of the average X ray, and 
about ten million times that of ordinary light. 

Our exjienrnents further showed that these rays 
of cosmic origin are hardened as they go through 
the atmosphere, just as X rays are hardened in going 
through lead, and thus we infer that we are working 
with a region of .spectral frequencies about an octave 
in width and ten million times above the octave of 
optical frequencies to whuh our eyes respond. 

This IS a (onden.sed statement of the facts about 
cosmic rays who h the work of Mr Julius Pearson. 
Mr I S Bowen, Mr. Russell Otis, Mr G Harvey 
Cameron, and mvself have brought to light within 
the past four years. 



THE FI rrTROSrOI’E A SIMl’i r INSTHiniENT FOR MEASURING ELECTRIC X RATS DISCHARGING AN ELECTROSCOPE AT THE DEPARTMENT OF PHYSICS, 
I II \ s new YORK UNIVERSITY 



Were this electioscope sheathed in lead, the X rays would be excluded The cosmic rays, 
honeier, penetrate even the lend, discharging the, electroscope 








THE SUSITNA RIVER BRIDGE 

Thin fine steel span, 504 fret long by 40 feet deep, 205 miles from the coast 


Our Alaska Railroad 


How the Building of This Railroad in the Face of Colossal Obstacles Opened the Far North 

to Freight and Passenger Traffic 

By Noel W. Smith, General Manager 



|HE object for which the great task of 
building the Alaskan Railroad was un¬ 
dertaken and carried to coniplelioii in 
the face of colossal obstacles in an 
almost uninhabited country was not for 
the development of the country that can be seen 
from the tar window, but for the development of a 
vast area hundreds of miles from the rails. 

Viewing the broad field for developnient, the cost 
to the Government, after two years of actual placing 
in operation of a standard-gage line, above the 
earnings received, is of little importance This 
deficiency, however, looms large in the minds of 
some people who have not traveled far beyond the 
line of the road and who appear to have overlooked 
the fact that our Government, by land grants, made 
possible the construction of our transcontinental 
railroads 

The railroad is operated continuously every month 
in the year. Though the amount of freight and 



number of passengers handled during the winter are 
small. It is important for the proper development 
of the service that such service should be performed 
The roads so far constriuted in Alaska are not hard 
surfaie roads They arc built by covering ihe grade 
with gravel and are suitable only for wagons, auto¬ 
mobiles and light trucks Only when the grades of 
these roads are fro/en, < an veiy heavy loads be 
hauled over them Mining machiner), coal, oil, ore 
and similar commodities can be more ei-onomically 
transported in the winter season for this reason In 
fact, heavy loads laii not be transported at all when 
the roads are not fro/en In some lotatioiis no sum¬ 
mer roads exist—there are no bridge* built over 
streams, lakes and swamps whuh lan be safely 
(rossed when frozen Ortain lumber bperalions tan 
be conducted in the winter belter llian in the sum¬ 
mer, as IS the case in all such operations .All winter 
activities can be more rtonomicallv performed and, 
therefore, the development of the (ouiitrv advanced, 
if the railroad is in operation 

Op«ralea All the Year Round 

The morale of the railroad etnplovecs, as well as 
that of all other wintei residents i* improved by 
reason of being in coiislanl touch with the outside 
world, being able to get their mail and to travel 
back and forth. 

The Alaska Railroad extends from Seward, an 
open port on the Gulf of Alaska, to Fairbanks, 470 
miles northward, connecting at Nenana, -lli miles 
from Seward, with the interior river system 

The term “open port” mav need some explana¬ 
tion Contrary to what would he supposed and to 
the Usual impression, Seward and other port* on the 
Gulf of Alaska are open to vessels every month m 
the year and the difficulties in docking vessel* be¬ 
cause of interference from ice are practicallv neg¬ 
ligible, less than those experienced at Baltimore or 
Philadelphia. 

The Alaska Railroad is operated every monlh of 
the year. The climate varies as to temperature and 
snow fall on different seetions of the line, but only 


on two sections, namely, where the line crosses the 
Chugach Mountains, wliidi are parallel to the Coast, 
and the Alaska Range, whnh i.s the divide between 
the drainage area to tlie Gulf oi Alaska and the 
Yukon basis, arc rotary snow [dow* necessari to 
keep the road open. 

There are two inifiortanf braruhes, the Chickaloon 
Branch from Malanuska to ( hickalooii, 17 7 miles, 
from which tfieie are tline spur tracks to the coal 
mines, and the Chatanika Branch, wlm li is u narrow- 
gage line and a part of the old 1 unarm Valley 
Railroad. This brunt li [lasses through the placer 
gold fields of the Jaiibatik* Distrid There is also 
a foul-mile spur track from Henl\ to the mine* of 
the Healy River Goal ( orpor.ition It will be noted 
that the mam line of tlie railroad i* approximately 
the same length as the f*eims\ Kama Hailroud be¬ 
tween Chirago and Piltshurgh 

The road run* m a gitieral iiortlierK direction 
from Seward on to the (»ulf of Alaska to Fairbanks, 



( ROSSING Tlir HtVEUS 


Much of thr uork nas uerf<i\nnly of n tempnror\ (h<ir- 
<ntrr flirm timhf’i frufi’n'i (ind pih tristlcs uirt u\(d 
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a dmlanco of 470 milo, Hn<l it ha^ to OMTcomc two 
mountain rangi**!, oiip not \crv far from the coa^t 
and running approxiinntrlv parallel thereto, the 
other and higher range heing the (ontmentul duide. 
Leaving Seward, the line ilnnh"- the Chugadi Moiin- 
taing above mentioned, on a grade of 2 2 feet in 
each hundred fiTl, to Divide, which is twelve miles 
from Seward After a sliorl descent on tlie same 
grade, the run is on an easv giade to a point U) 
miles from Seward where it again climbs the inoun- 
Uin, on a grade two feet in a hundred, to the summit 
at (»rand View where the elevation is ],()6,i feet. 
From the summit, the line falls on a grade of 2 2 
fret to the hundred to the southern end of Turnagain 
Arm of Cook Inlet Because of the steep slopes of 
the mountain and for other topographical reasons, it 
was necessarv. in order to keep the gr.ide from lie- 
ooming too steep, to build a loop whic h is lecognued 
as being a fine example of cnginec-rmg skill From 
mile W). the line runs on an easy grade to Anchor¬ 
age, 111 miles from Seward. 

Forms Link with United .States 

Anchorage is the railroad heudcjuarteis, and the 
repair shops are located there The ri hition hetween 
Seward and Anchorage is not unlike ihi relation 
between New York and Fhiladeliihia Both are sea¬ 
ports. hut Seward is an open port almost directly 
on the (nilf of Alaska, while Anchorage can he 
reached hv water onlv after u long joiirnev on Cook 
Inlet Moreovei, ice conditions {lerinil thc> opera¬ 
tions of vessels to Anchorage but seven inoiUhs of 
the year 

From Anchorage the railroad passes througb the 
valley of the 'siisitna River and follows the head¬ 
waters of that river, crossing the Alaska Range, 
which Is the conlinental divide of Alaska, ihrough 
the Broad Pass 

The summit, DO miles from the coast, is the high¬ 
est point on the line , with an elevation of 2, t6l feel 
The maximum grade enconnteied is one of I 7S feet 
in one hundred feet f roin the- summit the railroad 
follows the headwateis of the Nenaiiu River and the 
river itself to Ncnaria, whe le the Taiiana River is 
crossed Between Nenaiiu aiul fairhanks, 170 milc-s 
from Sewaid. the railroad, while it is parallel to the 
Tanaiia River, is in the vall.-v ol (.old stream The 
elevation of Neiiana is 462 fec-i. and of Fairbanks, 
448 feet 

At Nenana, connection is made- with iivcr Icoat 
service on the Tanana and Yukon rivers .n Fair- 
b.mks, with a nairow gage, fiom the (Yialanika 


Branch, to the gold fields by road and trail. Out¬ 
lying points are reac hed by roads and trails. Air- 
jilunes are aKo available for rommercial flying to 
points 111 the interior to which access m difficult by 
ordinarv means of liavel 

The true position ol the Alaska Railroad in the 
held ol transportation is often overlooked hv those 
who visit Alaska and after superhmal inspection 
give their views and impressions of Alaska The 
railroad is sometimes desenbed as connc-cting the 
c itv of Seward, with a population of about l.(XMJ 
jieople, with the cilv of Fairbanks, with a population 
of about 2,>00 people, passing ihrough Anchorage, 
u railroad citv, and a sparsely populated intervening 
c ountrv The impression conveyed is that the pur¬ 
pose of the railroad is to furnish transporluUon 
hetween these small cities 

As e matter of fact, the railroad is a connecting 
link between the transportation system of the United 
.States, through the port of Seattle, hv mc'ans of 
steamships piving lietween Seattle and Seward, and 
the- vast interior of Alaska. 

Fairbanks, from a Irallic standpoint, is not a sniall 
< itv hut u large mmiti'r district, served hv a narrow- 
gage railroad, by loads and trails. Supplies for 



CURVING THROUGH A ROCK CUT 

Thr wney jor thr linr fiillows the luindingy of the river 
valltis, and many nick cufi had to be made, ay here, 
through the projecting bluffs 


this distric t, while they are shipped chiefly from 
Seattle and Paiific (ioast points, come from all parts 
of the United Stales, and the gold produced adds 
to the wealth of the nation Without the railroad, 
few. if anv. of the activities of the dislnel could be 

Nenana is the junction of the railroad and the 
interior rivers The Alaska Railroad operates steam¬ 
boats between Nenana and Holy Cross on the Yukon 
River for a distance of 720 miles, taking in supplies, 
bringing out products and carrying passengers, not 
only for the country along the river hut for jioints 
on down the river. These products and passengers 
arc subsequently transported bv small boats and the 
vessels of the Northern (Commercial (iompanv to 
St Michael, Nome, the Idit^rod coimlrv, points on 
the Koviikuk River, and to other tributary country 
bv the use of roads and trails 

Earnings Gradually Increasing 

The American Yukon Navigation Company oper¬ 
ates steamboats lietween Dawson and Nenana These 
boats connect hv steamboat scTvice between Dawson 
and While* Horse, and hv the 'White Puss and Yukon 
Railroad between VChile Horse and Skagwav, and 
with steamshiji servic'e hetween that point unci Van- 
(•Oliver and Seattle. Ore concentrates from the 
Stewart River country are delivered to the railroad 
via this route for transjmrtalion to the Slates for 
smelling Oil and gasoline are the ijrinrijial in¬ 
bound shipments via this route, but other aup|)lies in 
small quantities are moved It is a popular tourist 
route; but it is limited bv dilficultirs in obtaining 
outbound passage from Seward. From various 
points along the line, roads and trails connect vast 
areas, some of them producing, others, in the process 
of development or exploration, giving promise of 
becoming irnixirtanl producing fields in the future. 
Additional roads and trails as well as the extension 
of the jiresent ojies are needed for the development 
of these and similar fields. 

The operations of the railroad, like other Govern¬ 
ment dejiartments, are conducted on a fisenl year 
basis. The earnings for the rail line, not including 
the river boat service, for the fiscal year 1924 were 
3907,171; expenses, 32.614,7.50; deficit, $1,7.46,.576; 
the earnings for the fisc’al year 192.5 were $797,440; 
expenses, $2,324,1.55; deficit, $1..526,71.5. Includeci 
in the deficit shown for the fiscal year 1925 is the 
$280,040 charged to expenses on account of replace¬ 
ment of bridges and trestles, making the charges to 
actual maintenance and operating expenses $1,246,- 
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675. Thw charge »fM due to charging the expenee 
portion of roadway and equipment expenditure to 
expeneeg in acoor^nce with Interstate Commerce 
Conunistion rules, which was not the practice in 
1924i. Therefore, the operation costa of the road 
were decreased approximately half a million dollars 
in the year 1925. 

It will be noted that the earnings also decreased; 
but the showing is quite satisfactory when it is 
explained that the decrease was due to the discon¬ 
tinuing of certain activities of the railroad which 
produced gross revenue but which were conducted 
at a loss, and because of a temporary decrease in 
the shipment of ore concentrates. 

It will be observed that the trend of traffic is up¬ 
ward and therefore encouraging. Viewing the situa¬ 
tion by comparison with that of a year ago, it is even 
more so. 

Alaska’s Resources Now Better Understood 

There is a much belter understanding of the value 
of the mineral and other resources, their limitations 
and the proper method of procedure for develop¬ 
ment Much harm has lieen done to Alaska by 
extravagant and exaggerated slatements as to the 
wealth of Us ^e8ou^ce^ on the one hand and by 
incorretl statements on the other as to the lack of 
value of Us resources, ll is now reali/.ed to a mui'h 
greater extent than ever before that Alaska has re¬ 
sources, hut, like any other country, hard work and 
ample capital are needed for their development. 
This capital is now welcome, while formerly any 
offers of financial assistance were looked upon with 
suspicion. 

The maintenance of wav and structures ex[)ense 
offers the greatest field for rediiclion in expenses, 
due to the unfinished ronditions ami number of 
trmporarv structures. The members of the Alaskan 
Engmeentig Commission hud lo (onlend with the 
most serious diffirulties in loratmg and builfling a 
line of railroad through the wildeitiess Knowledge 
wa.s lacking on many important matters Too great 
praise can not he given the ( omtiiissiori for the 
arconqilishment of this project in tlie fate of a 
good maiiv obslaeles 

Prior to the authorization of the (oiistructioii of 
the Alaska Railroad, the Alaska Northern Railroad 
had been built northward from Seward for a di« 
lance of 71 miles, but was not a finaiirinl success 
This railroad was purchased hy the Ooveriiment hut 
had to be rehabilitated and in jiart rocoiistria ted 
The Tatiana Valley litulioad, a narrow-gage line, 
liad been built from Fuirliank* to Chena and to 



The length of this Gnvernnirnt radrnnd, fiom Stu’ord on 
the Gulf of Alaska to Fairbanks, n 470 miles 

Chalanika River boat traffic foi Fairbanks was 
handled at (Ihena becaiisi the depth of water in the 
Chena Slough at Fairbanks is not sufficient lo allow 
steamboats to come to Fairbanks, exiepi m periods 
of high water The Tanuna Railroad wa* also pur 
(based by the Goveinmeiit and toiislriietioii was 
undertaken from the Seward end of the line north¬ 
ward 

The necessity for pushing the ends of steel on 
each of the sections m the short working season 
made It imperative that every expedient for advanc 
ing the work lie used F]mbankmeiits m manv in- 
siames were not raised lo the adopted profile, a 
limited amount of ballti't was plared under the lies; 
trestles built of sprin e (iit along lh( line were built 
wlieie sm h ronstrm lion would sale lime, and 
bridges, with few exreptions, were built on pile 
foundations, tnucli of the piling being of native 
spru( e 

111 many i uses, due to the frozen (onditioii of the 
ground and other reasons, the penetrdlion of the 
piles was (xtiemelv small Cut,s and fills m many 
cases well- not made as wide as desirable and hank 
proledioii was defened until the line was (onneded 
through I'litil these (onditions (.111 he (orrei ted. 
the cost of iimiiitenanee must he high The lifi- of 
ibe iiaiive sjiriiee julcs is found to hi short and 


heavy renewal, or replacement, is now becoming 
due. As rapidly as funds are available, these bridges 
and trestles are lieing replaced by steel, concrete or 
solid fills with nect-ssary culverts Banks and ruts 
are being widened and additional ballast is being 
placed undtr the lies A.s these improvements pro¬ 
gress, the cost ot iiiaiiilennme will proportionately 
dei reasp 

luonomies are also possible with more modern 
and up-to-date lollmg and floating equipment, by 
the use of hydrocledm power for power and light, 
and by the expenditure of money for improvements 
of various kinds 

In placer mining, the small mines are passing, but 
large dredging o|)('ralions have subsequently taken 
ibeir |)la(e 

Load mining has Ix-en neglected in the past, be¬ 
cause the old-tmic Alaska miner was a placer miner; 
but It IS reicivmg mud) atlcnliou now A gratifying 
advame was made this year iii this field, the greatest 
progress being made in the iJlow (.reek district, 
wiiidi IS uhoiil ]()<) miles hv rail north of the city 
of Seward 

Should Eventualiy B«- Self-supporting 

The (oul mines liave been improved and a new 
mine, the owners of winch an- possessed of ample 
(Hi)ilal. has been opened Alaska coal has been 
praised bv iiiaiiv and ( ondemiied by others and has 
frequrnllv been desi rihed in a manner that would 
indiiule that llieie is hut one kind of coal All 
kinds of (oal an mined in Alaska, from very reient 
lignite to anihiaiile l.igmie <i( ii very good quality 
and hiliiininous are mined cominen lally Cannel 
foal and hhuksmith coal an- mined m small 
amounts About half of the (ommenial tonnage of 
the railroad is i oal for domi-sln use, power plants 
and dredges A small (juantitv is used .ilorig the 
Alaska (oast, cspciiallv hv (aiinenes, and surh use 
should iiK rease inalenallv us the ( osl of procfuction 
dec 1 eas( s 

I.umhci opcralioiis and fur fanning show gratify¬ 
ing in( reuses over last season, and agiiiulture and 
other activities, a slight increase Toiiiists are com¬ 
ing to Alaska 111 me reasmg niiinhers ,is well as large 
game hunters The prospects arc lavoi.ihle for a 
sie.idy growth m tiaffic on the Alaska Railroad wliicli, 
coupled with dec'ieased maiiUeuauc e and other eosls 
iPMiltmg from iinpiovemcnis. should eventually 
make it sc If supporting Such a siiu.iliori, however, 
can not rome nlioiil immedialclv and should not be 
looked upon us the fulfillment of the purpose of the 
railroad, 



IN THE MOUNTAIN RANGE 

In the foreground is the main track, in the middle distance is a stretch of snowshed, and 
in the background, a glacier and mountain peak 


THr GlOFty OF AI ASKA 

A high, snow-capped mountain piak Thi sernu silting nl the Alaska Railroad matches 
the Alps or ihi Rocks Mountains in splendor 
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UNCOVERING THE FIRST OF THE COFFINS BURIED UNDER AN ANCIENT CHURCH 

The$e coffins were in a poor stare of preservation and yielded only a single cross. Pressure due to the earth above had caused the lid of this wooden coffin to collapse. 

The actual labor of eyravnitvn was performed by Eskimos All that remained of its contents was a large, rude cross of wood 


Solving Greenland’s Historic Mystery 

The Medieval Tragedy of White Colonists in the Far North 

By Harold J. Shepstone, F.R.G.S, 


O lriE excavations carried out by Dr. Poul 
Norland of the National Museum, Co¬ 
penhagen, at Herjolfsne.s, the old Norse 
settlement of Osterbygd, in the present 
'———d district of Julianehaab, in Southern 
Greenland, throw interesting light upon the mys¬ 
terious fate of the early Norse settlers in this land 
of the Far North. 

In the ancient churchyard at Herjolfsnes, sonic 
two hundred valuable relics were found. Many 
coffins were unearthed, as well as skeletons of the 
old Vikings in their shrouds, well-preserved articles 
of clothing, implements, tools, ornaments, and an 
imposing array of Christian crosses. 

Early in the summer of 1921, Dr. Norlund and 
his party landed in Greenland After examining the 
ruins of various Norse settlements they proceeded to 
Herjolfsnes. At first, inclement weather and the ice 
hindered their movements. It was not until the be¬ 
ginning of July that the work of exiavating was 
begun. Tins work continued without a break until 
August 27lh, when attention had to be given to the 
parking of the many relics that had been found. 
On account of their age and the delicate nature of 
many of the finds, particularly the garments, n was 
most essential that they should he handled caiefully 
When they finally arrived at the museum in Copen¬ 
hagen tliey had to be examined and classified This 
work occupied considerable time, hut the result has 
now been embodied iii a bulky volume. Meddelelser 
cm Gronlund (Commutiicalions on. Greenland), 
which scholars of the future will regard as an im¬ 
portant archaeologicol contribution corurrning the 
fate of those hardy Norsemen who settled in Green¬ 
land in the early centuries of the present era 

Herjolfsnes, the scene of the excavations, is a 
barren, bleak spot, at the foot of Ikigait, an impos¬ 
ing headland, directly on the seashore and destitute 
of any habitation. The only signs of life the ex¬ 
cavators found when they rowed ashore were the 
wild ravens that circled above them, declaring loudly 
their displeasure at being disturbed Herjolfsnes 
was founded by an Icelander, Herjolf Baardson, who 
followed Eric the Red to Greenland in about the 
year 986 It was Eric the Red wlio discovered and 
first colonized Greenland, and for a period of 2.50 


years Greenland was an independent state. Then it 
came under the sway of the King of Norway. 

By tlie Twelfth Century the population of the 
Greenland colonies could not have numbered less 
than three thousand. They boasted of their cathe¬ 
dral, monasteries, fourteen churches and 240 large 
farms. A brisk trade was maintained with Europe 
until towards the end of the Thirteenth Century 
when it began to decline, and by the Fifteenth Cen¬ 
tury It had ceased altogether. It is common knowl¬ 
edge that when Hans Egede, the Danish Lutheran 
clergyman, went there in 1721, he found only savage, 
nomudu Eskimos, and from that time up to the 
present day historians have argued over the fate of 
the early white settlers. 

Sea Uncover* Coffin 

The very location of Herjolfsnes was lost. Its 
site was not rediscovered until 1830 when a mission¬ 
ary visiting the region found an insenbed tombstone 
used as a < apstone over the door of an Eskimo hut 
A few years later, as the result of the encroachment 
of the sea at this spot, a coffin was uncovered, and 
a Danish official, Ovc Kielsen, after a trial digging 
lasting two days, dehnilely located the ancient cemfe- 
tery. Several coffins were found, in addition to a 
skull with the hair preserved, the light color of 
which proved definitely that the buried bodies could 
not be those of Eskunos 

Every time the sea i arried away part of the shore, 
fresh burial remains came to li^t. This led the 
Danish Commission, a body responsible for the 
scientific exploration of Greenland, to open up nego¬ 
tiations with the National Museum in Copenhagen 
for a technical excavation of the churchyard site. 

It was not easy at first to locate the exact site of 
the churchyard, for the rains were found to be 
alniosi completely overgrown with grass and furtle, 
only a few stones peeping ottt here and there. The 
first task of the excavators was a series of draining 
operations. This precautionary work proved inval¬ 
uable in keeping out the water. 

It took some days before the yielding layers were 
reached, but, when the first difficulties had been over¬ 
come, the finds came in rapid succession. On July 
8 ih, a wooden cross was unearthed and on July 9th, 


the first coffin, and on the 11th, the first costume. 
“The special ronditions of the excavations,” writes 
Dr. Norlund, “necessitated the invention of special 
methods for the exhumation and conserving of the 
finds, particularly the woven materials. They all 
lay directly in the earth and would hardly bear 
touching in their saturated, recently thawed condi¬ 
tion. Sometimes the earth could he rinsed away, 
sometimes it had to be removed with a shovel. In 
certain cases the uncovering of a costume took a 
whole day’s persistent work. The costume, once 
uncovered, had to be taken up, and that was an even 
more difficult task. The wet material was just ss 
heavy as it was frail and could not carry its own 
weight. It was necessary to unroll sacking under it. 

“The next difficulty was the keeping of the cos¬ 
tumes. It was the middle of summer and not until 
the autumn, several months hence, could we expect 
to be in Copenhagen. There could be no question 
of any actual conservation on the spot I tried to 
clean the earth off the material by rinsing it thor- 
ou(^ly, but it could not he done. I tried drying it 
slowly, but then the threads burst and crumbled 
away. The only thing to be done was to keep the 
material in the same damp condition in which it 
was found and guard it from contact until it could 
be dealt with at the museum at Copenhagen. 

“We had brought with us three large, tin boxes in 
which we had intended to deposit the finds for fear 
the saliferous humidity of the ship’s hold should 
affect them. But, with objects of this kind and in 
this condition, humidity would be no danger. Apart 
from the fact tlial the tin boxes could not hold the 
very numerous objects, they proved quite unsuitable. 
A few pieces of tffoth kept therein became mildewed. 

“’The tin boxes being useless, we had to send to 
the nearest settlement for boards from which sve 
made up cases adapted to the size of the costumes. 
But how were we to pack them so that they lay firm 
and would not dry? We had to deal not only with 
the costumes but with the numerous wooden objects 
that came to light. It was a serious problem. Grass, 
heather and seaweed were found to be unsoitaHe. 
Our difficulties were fortunately solved in the most 
satisfactory way. The beds of the numerous little 
rivers, carrying the melted snow down the mountain- 
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#««« dvergmwa wkh thick, quite saturated moss. 

This mosa posaesaed all the properties we required. 
It was firm, yet soft, and very slow-drying and it 
was present in almost unlimited quantities. When 
the objecte were temporarily laid on the grass, we 
covered them with it, and later on we used it as a 
packing material in the cases, where it lay firmly 
pressed down on the objects and kept them damp 
without preventing the access of air. Thanks to this, 
on unpacking, we found all the objects in eicactly 
the same conditions- in which they were laid down, 
despite the fact that three months had passed since 
the disjjatch of the cases from Herjolfsnes.” 

Twenty-nine coffins were exhumed, but they did 
not yield so much as a shroud or even a piece of 
bone, being simply full of earth. Yet it was in the 
coffins that the more valuable crosses were found 
where they had been laid on the breasts of the dead. 
They are perhaps the most interesting part of the 
grave furniture, the collection totalling over fifty 
Some are elaborately carved and inscribed with the 
name of the deceased and some religious quotation. 
In one coffin was found a little, carved stick with the 
following inscription in the Norse longue; , “This 
woman, whose name was Cludvig, was laid over¬ 
board in the Greenland Sea,” the inference being 
that she died on the way to Greenland, was buried 
at sea, and on arrival of the vessel at Herjolfsnes 
the little slick was carved in memory of her, placed 
in a coffin, and buried in the churchyard 

Coffin-burial a Luxury 

The coffins were mainly of spruce, deal, red pine 
or larch and consisted of drift and imported timber 
Only a single specimen was found to be of native 
growth, namely, of Juniper wood, a tree which still 
flourishes in Southern Greenland, although im lined 
to be stunted in growth. Some of the coffins were 
joined by wodden nails, others by whalebone fiber. 

The distribution of the coffins and shrouds would 
indicate that coffin-burial was preferred by those 
who could afford it. For the most part the coffins 
were found closely packed around the walla of the 
church where the most coveted burial-places were. 
In the out-of-the-way corners of the churchyard there 
were no coffins, but here some of the best-preserved 
shrouds were found. These shrouds consisted of 
genuine articles of clothing, sometimes complete, 
sometimes mere fragments, but rarely so fragmen¬ 
tary that their use could not be determined. There 
were dresses, hose, hoods and caps. Evidently the 
clothing was not made for the dead, hut had been 
worn bv them when still alive. Hence they bear 



CRUDE ORNAMENTS RECOVERED 
rwo brnss btooeket, copper pins, a pendant cross of bone, 
a wooden peg and a mans sleeve buttons 



A COLLECiiON OF RECOVEREU CROSSES 
Altogether, fifty-eight of these wooden crosses, some of them 
bearing runic inirnptwns, were dug up 


marks of wear, and indeed, many of them are quite 
threadbare and patched with big patches. Mending 
was done by means of patching, darning as a means 
of repairing evidently lieing unknown. All the los- 
tumes are of woven material and from tests made, 
they would appear to l>e entirely of sheep's wool. 

It was only in the shrouds that any skeletons were 
found and some Iweritv-five of these were brought 
to Copenhagen They were in a poor and exceed¬ 
ingly fragmentary condition and at first appeared 
to be hopelessly damaged and devoid of any value 
Thanks to the skill and initiative of Dr. C. C. Han¬ 
sen, Professor of Anatomy at the museum, they were 
(leansed, sorted and subjected to minute microscopi¬ 
cal examination with the most interesting results 

The task of conserving the relics was a protracted 
one. It also proved troublesome, and was inclined 
sometimes to be rather unpleasant. The wooden 
objects were treated with alum or glycerine The 
various articles of clothing were first immersed in 
water, lying on the sacking on which they had been 
taken up. Here they remained for some days in 
order to dissolve the various foreign substances that 
had become entangled among the threads, such us 
root-fibers, and espetiallv deposits from the decayed 
fiody clinging to the material. 

After the rinsing was finished the stuff was slowly 
dried, and was then sulqected to a kind of massage 
cure, i>cing laid on a table and treated with the 
fingertips to remove all foreign particles. This was 



AN ANCIENT HOOD 

Skulls of both men and women were found inside hoods 
made of coat sely woven material 


the most important part of the tonservation work. 
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change of ( IhimIc oKurn-d in liiesc northern lati¬ 
tudes Whereas lleriolfsrn s imd llie adjoining 
fjords had lieen free nf n , all tlirongh the summer, 
they sinidi Illy hei aiin hloi ked virtually' all through 
tlie year, thus ri-ndeimg navigation eM-eedingly pre- 
earious if not inijiossihle 

It was at this |ieiiod, too, that a gradual deeline 
of shijijiing in Norway look jilm e This dei line of 
bhipjuiig, (oupled with the unevjiei ted jiresenie of 
ice in midsuiniiier, no doulit meant that attempts to 
k<-ej) in loiirh with the settlements weie gradually’ 
given up and then erased altogether 

W'hen the Norsc-nien settled in Greenland there 
were no Eskimos there, although they found remains 
nf Eskimo dwellings The latter had retreated north¬ 
ward following the tee on which they hunted seals, 
iheir principal Hem of food Mm h later when the 
ice eaine south, they jioured down upon the eolonists 
and there are records of eneotmlers between them. 

Ravaged by Disease and Malnutrition 

Being cut off from Eurojie, on which they had 
learned to dejiend for many essentials to their exis¬ 
tence, and being called ujion to face a terribly rigor¬ 
ous and hard climate, the lolonists gradually de¬ 
teriorated in physique This is evidenced by an 
examination of the skeletons They were short of 
stature, especially the women Gnnstitutionally they 
were a weak and declining rate, due no doubt to a 
long period of undernourishment 
Not only were they small of stature but. from an 
examination of the skeletons, many of them had 
diseases involving physical deformities such as the 
weakening of one arm, or one leg, and even in some 
tases the trunk of the body There are also distinct 
trates of lulierculosis of the vertehral column 

Against the Eskimos, so brilliantly adapted to the 
aretie ronditions, the physically weakened Norsemen 
could not hold out and their doom was sealed by the 
encroaching Greenland lee. 



THREE GENERATIONS 

A man's short-sleeved dress of hentry matenal, a child's 
dress and that of an older girl 
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Our Point of View 


The L4ist Word on the Shenandoah 

FFER a most searching investigation into 
the loss of the Shenandoah, the court 
has issued a report which we think 
should carry conviction Anyone who 
followed the long-drawn-out hearing 
must have shared our conviction that no partiality 
was shown and that the court was honestly striving 
to got at the absolute facts. In the first place, the 
court places no blame upon any of the personnel 
for the loss of the Shenandoah. It was clearly 
established that the naval authorities at Washington, 
so far from forcing the hand of the late commandei, 
Landsdowne, listened to his objections against mak¬ 
ing the trip earlier in the season, as first proposed, 
and left it to his final decision as to when it would he 
desirable to start on the trip to the west. It was 
clearly cslublished that not only the captain but all 
of the officers and crew, entered upon this cruise not 
only free from apprehension, but with the enthusi¬ 
asm which is charaf tenstic of the flying personnel. 
The disgusting newspaper sensationalism (we tan 
call It nothing less I, which did not hesitate to invade 
the privacy of a young widow within a few hours 
after the death of her husband and endeavor to show 
that there was coercion on the part of the Govern¬ 
ment, was proved to lie sensationalism pure and 
simple without a basis of fai t for its charges. 

It will be no surprise to those who followed the 
evidence that the court exonerates the personnel from 
any respoiisibilitv for the disaster The loss of the 
Shenandoah iniisi be considered “as part of the 
price that must inevitably be paid in the development 
of any new and hazardous art ” As we suggested 
in an earlier issue, it was the entrante of the ship 
into a violent line storm with Us ascending and 
descending currents which destroyed her. “Tlie final 
destruction of (he shij) was due primarilv to large, 
unbalanced, external, aerodynamic forces, arising 
from higb-velocity eurrenls," 

Although the court holds that none of the sirui • 
tural changes in the shij) contiibuted to the accident. 
It gives a measure of endorsemeni lo the (laini made 
by Captain Hemcn that the rcclui lion m the number 
of gas valves was the direct cause of the accidcnl. 
A review of the lesiimony on (his point, says the 
report, justifies the opinion that “gas pressure due 
lo altitude and rale of rise may well have readied 
values sulfn leiitly high lo produce damage to the 
structure” We believe that, though excessive gas 
pressure and aerodynamic fortes had their share in 
the destruction of the ship, it will never be possible 
to determine the relative destructive effect of each 

Billiun-Dullar Dividends of Research 

In a recent address. Secretary Hoover pointed out 
to the American nation that our material civilization 
rests sejuarely on the sub-foundation of abstract 
research m (>ure science 'l^hen you telephone, when 
you drive your cur, when you wash with scientifically 
made soap or eat sc lenlifically balanced bread, do 
you think of the ultimate source of the scientific 
truths that made them possible’ Just as engineer¬ 
ing, industry, medicine and all the important arts 
of today rest on fundamental scientific principles, 
doggedly worked out in the past, so those of the 
future will depend on the research of today. 

Profe.ssor R. A Millikan recently pointed out that 
our entire knowledge of mechanics rests on the ab¬ 
stract research of one man, the immortal Galileo, 
In our own day one man’a-rssearch resulted in the 


discovery of the three-element vacuum tube, and 
radio became possible—a billion-dollar by-product 
of a mere laboratory effort. Think of it! 

More of the current dividends of industry must 
go back into the business, enriching the mother lode’ 
of pure science and abstract research from which 
applied science may later on be dug. And the 
scientist must not forget that, unless he take the 
public into his confidence and write about his re¬ 
search in the language of the ordinary mortal, thus 
gaining the sympathy of the layman, who in the last 


Elimination of Watte 
Among the many investigatiom that 
are afoot, and their name it legion, there 
is none so rich with promise of benefit, 
industrial, financial, aye, and social, too, 
as that which is being carried on under 
our indefatigable SetWtary of Commerce, 
Herbert Hoover. We refw to the nation¬ 
wide campaign to eliminate waste. Al¬ 
ready the first fruits have been gathmred. 
There has been an increase in railroad 
efficiency; larger and faster trains carry 
freight at a markedly lower cost ot fuel 
per ton-mile. By improving inland water¬ 
ways, bulky goc^s ase being attracted in 
the midwest area to the cheaper water¬ 
borne traffic. There is a fuUer utilization 
of our water resources for irrigation, flood 
control and power. There is an ever- 
increasing elimination of waste, by closing 
innumerable small power plants and con¬ 
centrating in highly efficient units in a few 
large stations. Let never forget that 
failure to use great natural resources is 
waste on a gigantic scale. Neglect of 
water power means an equivalent con¬ 
sumption of coal, and coal thus used is 
coal wasted. 


analy.«i9 fool*i the lull, his beloved science will always 
lie in danger of sui h attacks as that which occurred 
last summer in TennesseW 

Physiciann and Philanthropy 

Whatevek may be said against the superior social 
standing, which is still accorded in many European 
(ountries lo the professions as distinguished from the 
tiades, the distinction, where it exists, is based upon 
a historical fact of great ethical interest. Centuries 
ago, when learning was confined almost exclusively 
lo the doctor, the priest and the lawyer, and the great 
mass of the jieojde, from lordly baron down to 
jworesl serf, were absolutely unlettered, it is a well- 
atlcsled fact that these gentlemen were supposed to 
give and very largely did give their .services gratis, 
(heir remuneration dejiending upon the means and 
good-will of their clients. 

That this high, ethical standard is hy no means 
dead in this money-making age is proved by certain 
statistics which have recently been made public by 
a director of the National Endowment Fund for the 
Phv'sicians’ Home for Aged Physicians and Surgeons 
and their Families. It seems that the physicians and 
surgeons in New York give the public annually, free 
of charge, services which are estimated lo be worth 
at least fifteen million dollars; while the country at 
large receives free services worth one hundred and 


thirty-five million dollars. This statement is based 
only on what is known as “free hospital days” and 
it takes no note of visits to patients who can not, or 
will not, pay for such services. The estimate was 
arrived at from returns from 107 out of 140 medical 
and surgical serving institutions in which, during 
twelve months. New York medical men gave 5,020,- 
.502 “free hospital days” which at three dollars, give 
us a total of 815,061,506. 

We confess that these figures arc amazing. 'Fhey 
assist in answering the question as to why so many 
physicians make barely enough for a decent exis¬ 
tence; why the majority (so the director tells us) die 
without estate; and why many become public charges 
because of financial difficulties. So when anyone of 
you finds himself the subject of exorbitant medical 
charges (and that such charges are too frequently 
made is attested and condemned, now and then, by 
leading physicians) bear in mind the enormous 
amount of charitable work mentioned above, and do 
not allow the extortions of the few lo cloud the 
honor which belongs lo the great body of medical 
men as a whole 

The House Naval Bill 

The discussion of the House Naval Bill by the 
Naval Commission has revealed a sharp division of 
opinion among the ranking officers of the Navy, 
particularly as to the future polity in regard to the 
(onstruclioii of dirigibles. Secretary Wilbur and 
Admiral Jones are opposed lo the construction of a 
new dirigible to take the place of the Shenandoah; 
and they are in favor of closing down the activities 
of the naval station at Lakchurst, New Jersey I'hev 
recommend that the sum appropriated for the 
maintenance of Lakchurst station he reduced from 
81.880,000 to SriO.OOO In other words, the niugnifi- 
cent hangar will be praclnally pul out of commis¬ 
sion and the Los Angeles with it 

We believe that the closing of the Lakehurst station 
ifor It practically amounts to that) would be a 
serious mistake, defeating the very object of economy 
at which It aims. The large suin.s of money which 
have been expended on lighter-lhan-air craft and the 
acquired experience in designing and operation, con¬ 
stitute an asset whose value will very largely be lost 
if the Navy closes and locks the gale on future 
development. The Aeronautical Bureau wishes to 
embody its experience in a new and larger ship and 
suggests that this is the time to carry forward our 
cxperhneniul work with vigor. To close the Lake- 
hurst station and aliandon all work on airships 
would be considered throughout the world as a con¬ 
fession of failure upon the part of our Navy, 

If we object to the aeronautical policy advocated 
by the Committee, we are, on the other hand, heartily 
in sympathy with its proposal to sei ure economy hy 
placing some of our battleships out of full commis¬ 
sion and mainl,0ining them with skeleton crews, 
“With respect to putting some of our vessels in re¬ 
serve,” says the report, “it should be pointed out that 
Great Britain has but thirteen of her eighteen capital 
ships 111 full commission. We have had eighteen 
until recently, when three were detached and de¬ 
commissioned for modernization.” The difference 
between keeping eighteen and a dozen modern 
battleships in full commission would represent a 
large saving of funds which could be expended 
where they are desperately needed—namely, in the 
construction of large cruisers and fast scouts, in 
which our Navy has a lamentable deficiency. 
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Star Clusters 

There Is a Close Relation Between the Brightness and Spectral Types 
of Their Component Stars 

By Henry Norris Russell, Ph.D. 

Professor of Astronomy at Princeton University Kescarch Associate, Ml Wilson Oliscrvatory, Culifornia 



|HE stars are decidedly gregarious; al¬ 
though they are scattered all over the. 
vault of heaven, they congregate here 
and there into groups and clusters, 
some of which arc conspicuous enough 
to have received names in antiquity which arc still 
in use. 

The best known of all these clusters is the Pleiades 
—which from its compact character, and the bright¬ 
ness of its constituent stars, cannot fail to attract 
attention. The more straggling cluster of the Hya- 
des—also in the constellation Taurus, was likewise 
known and named in Greek times. The small^ and 
denser cluster in Cancer which appears to the eye 
as a hazy spot of light, but shows its separate stars 
with a field-glass, bears the Latin name Praesepe, 
and another loose cluster, farther east in the skies, 
has been raised to the dignity of a t onstellulion, 
under the name of Coma Berenices—lommemorating 
the beauty of the hair of some fair lady of classic 
days. 


Galactic or Oi»en Ciustcra 

These four conspicuous groups are examples of a 
type which finds hundreds of representations among 
telescopic objects—the so-called “open clusters.” 
This name is given them in antithesis to the far 
richer and more condensed “globular clusters”— 
from which they differ in the smaller number and 
more open array of their stars. In their situation 
in the heavens, too, they arc unlike the oUiers. being 
for the most part in the Milky Way—for whuh 
reason they are sometimes called “galactu clusters” 
—while the globular clusters avoid this region of 
the sky. 

They differ, too, from the globular clusters* in 
being much nearer. While the nearest of the latter 
is twenty thousand light-years awav, the nearest open 
cluster—the Hyades—lies at a distanie ol only 14U 
light-years—less than one percent as far away. Sey- 
eral of the other clusters are real enough to show 
definite proper motions—all the cluster-stars moving 
together in space like a flock of birds in the sky— 
while the globular clusters are so remote Uiat their 
motions, though really very rapid, appear imper¬ 
ceptible. 


any in the globular clusters. This makes it possible 
to study them individually—for example, to photo¬ 
graph their spectra. 

In the brighter clusters, it has been known for 
many years that the relation betwe-en the brightness 
and spectral type of the stars is very < lose The 
brightest stars of the cluster are white, the fainter 
ones, yellowish and the faintest are yellow, or even 
reddish. This is exactly the relation whuh is found 
among the majority of the stars whose distances and 
real brightness are known, and is characteristic of 
the “main sequence” of stars of which we spoke a 
few months ago. 



A CLOBULAIt STAR CLUSTER 
Its diJimetrr is at least 1 000,000,000.000,000 miles. Our 
sun may be thought of as lying near the center of a cluster 
such as thss Such clusters are not compact 


Measuring Their Distances 

By indirect methods the distances of all the star 
clusters have been accurately measured by Dr. Har¬ 
low Shapley, taking advantage whenever possible of 
the luminosity-period relation 'that obtains in the 
Cepheid variables. Apparent diameter of the cluster 
and its distance may be correlated on the assumption 
that globular clusters are of the same order of linear 
dimension. 

Where no Cepheid variables are present another 
method is employed. It is assumed that the typical 
ginnl stars of the cluster have about the same absolute 
magnitude, and that this holds good Tor all the clus¬ 
ters. Therefore the apparent magnitudes of the 
twenty-five brightest stars of the cluster in question 
are determined, and since their absolute magnitudes 
are known, as mentioned above, their distances may 
be easily deduced by comparatively simple mathe¬ 
matical formulae. 

It is not Burprisiugt therefore, that individual stars 
of the open olusters appear to us much brighter than 


In this sequence the average brightness or “abso¬ 
lute magnitude” of llie stars varies rapidly witli the 
spectral type—stars of class A, like Sinus—averag¬ 
ing about thirty times as bright as the sun—those 
of class G—like the sun—^being of about the sun's 
brightness, and so on. 

In the Hyades cluster, where the distance can he 
found accurately by other means, exactlv the same 
relation between absolute magnitude and spectral 
type holds true. In the other clusters, for which the 
distance has not been directly measured, the relative 
brightness of the whiter and redder stars follows the 
same law; but the apparent brightness of the stars, 
as we see them differs widely It is natural and 
reasonable to attribute these differences to differ¬ 
ences of distance from one cluster to another—the 
stars in the remoter clusters appearing fainter In 
this way it is found that the Pleiades and Coma 
Berenices are at distances of about .100 or 3.S0 light- 
years and the Pramsepe g^roup a little farther off, 
perhaps 450 light-years. 


A -.ysleiii.ilK shidv of iIk fainlcr clusters ha« been 
made--indeiMi is still under way- by Dr Trumplrr 
of the Lii k Oliservalorv V^orking with specially 
designed spec trosi njiei, nf great lighl-galheririg 
power hi has determined thi sjiei iral types of the 
stars in more tliim (ilty i liisti rs In every case hut 
one, the haino steady giadation of lolor wjtli Irright- 
ness prcsiiils itsi If and it is evident that most of the 
I luster stars belong to llie mam siijiieme 

In rallier les* than lialf the (lusters, yellow or 
red giant stars, abmil as bright as the while stars of 
class A, are also prcsinl—for example in Praesepe, 
Coma Bireniies and the Hyadis In the rest, for 
example in the Pleiades, all the stars belong to the 
mam sequence 


No Strict Uniformity 

A few scattered slurs whic h do not ronform to 
cither of these groii/is are doubtless interlopers— 
stars which do not belong to the duster at all, but 
lie in front of it or liehmd it I'or some of the 
near clusters, this suspii ion is turned to jiroof, when 
It IS found that the suspei led stars are moving in 
different directions, or at different rates, from the 
members of the cluster 

In the one aberrant case—a loose duster of rela¬ 
tively few stars—there is no rei ogni/alile relation 
iielween brightness and sjiei irum, and it is probable 
that this IS a mere chnnie agglomeration of unrelated 

For all the other dusters, the grouping evidently 
forresponds to a real assix lalion of the stars in 
space, and the distanie of ihi' duster can be found 
trom the differcme between the apparent and real 
brightness of the stars of a given spectral type 

Clusters in Evolution 

Dr Trumpler thus finds that the four bright dus¬ 
ters which have already been named are the nearest. 
The Olliers have disianies ranging uji to 16,(KM) light- 
vears—most of them lying lx tween and (>,000 

light-years This sliows that thev lie well out in the 
Milky Way, ahhough the remotest of them is nearer 
than the nearest of the globular dii'-lers 

Why some of these dusters sliould lontain red or 
yellow giant stars and olliers noiii demands exjjlana- 
tion, and this demand is intensilied by Dr. Trump- 
ler’s disroverv that whenever llie i luster contains 
stars of ilass B—the Jiriglitest and hottest of all— 
the redder giants are absent. He makes the reason¬ 
able suggestion that tins is a matter depending on 
the age of the (luster 

If—as IS now veiy gciierullv hdievcd—the stars 
start their lareers as nil giants, develop first into 
stars of class A or B and then fade gradually into 
dwarf Stars, onlv thi rdalively young dusters 
should eonlam giant stars of low temperature. In 
the course of agn-s. ihcsi led stars sJmuld gradually 
grow yellow and then white, findmg no successors to 
take then jiba es, and thus a group like the Hyades 
would tuiii iillnnaldy into one yvliich roughly re¬ 
sembles the Pleiades. 

The fui I that the H-slars, when present at all, are 
mu(h brighter than any others—averaging more than 
a thousand times as bright as the sun, is not, however, 
fuliv explained But the interpretation of this may 
come with a (’ontimiation of the studies which are 
now in progress. 




The Subjugation of the Colorado 

Substituting Power, Light and Fertile Land$ for Disastrous Flood Waters 

By Guy Elliot Mitchell 


HE great Colorado River of the west is 
no longer a mystery, an unknown dan¬ 
ger ll has given up all of its secrets 
to engineering and scientific explora¬ 
tion and, even now, definite plans have 
been formulated to prevent its disastrous floods, to 
harness its vast power and to spread its huge volume 
of fertilising, irrigating waters over millions of des¬ 
ert acres. The complete subjugation of the Colorado 
is an engineering undertaking of stupendous magni¬ 
tude—one, not of millions but of hundreds of mil¬ 
lions of dollars of cost 

The Monster Will Be Tamed 

The (Colorado has its source in the high moun¬ 
tains of the Continental Divide. Its waters drop 
Bonae 14,000 feet in their 1,500-milc course to the 
sea. Every workable horsepower in that great fall 
is to be utilized as needed--and, after this energy 
has been harnessed, the same waters, gathered from 
a watershed of 214,000 square miles, will be led out 
to irrigate millions of acres of thirsty, desert lands 
and there to produce crops of fabulous magnitude 

If there is poetry in engineering, surely the Col¬ 
orado is a fascinating theme for contemplation. A 
wild and cruel monster, a giant of destruction to 
human life and property, its evil tendencies may all 
be corrected; it may bring staple foods and luscious 
fruits to millions of people, it may turn the wheels 
of a thousand industries, and though now a region 
of almost utter inaccessibility, a fact not very gen¬ 
erally realized, it may liecome a place of lake and 
canyon splendor surpassing perhaps anything in the 
world, to be visited with ease and comfort. 

Looking somewhat ahead of the present interest 
in the Colorado, the United States Geological Sur¬ 
vey has for many years been making a close study 
of the river and its great watershed. The Survey’s 



hydraulic and topographic engineers have traversed 
and mapped every foot of its great canyon and its 
many tributary canyons, and its geologists have ex¬ 
amined the rock structure of its multitude of dam 
and reservoir sites; for the river can be controlled 
and utilized only by the creation of great artificial 
lakes or flood-storage reservoirs. We are apt to think 
of storage reservoirs as ponds of a score or possibly 
a hundred acres or so in extent, retained by masonry 
walls, but the storage lakes of the Colorado will 
be hundreds of square miles in extent and they will 
he bounded by rugged canyon walls. 

The volume of the flow of the Colorado and that 



of its tributaries has been measured and plotted by 
the Geological Survey engineers during a period 
of over twenty years Phis close scrutiny of the 
behavior of the river, of its range in flow from a 
comparative trickle of 3,000 cubic feet of water 
per second to wild floods of over 200,000 second- 
feet, and the examination of inaccessible dam sites, 
culminated two years ago in the voyage by engineers 
and geologists llirough the 200 most dangerous miles 
of the Grand Canyon itself 

And now comes the result of this labor of mag¬ 
nitude, analyzed and presented in a government en¬ 
gineering report—a definite plan for tlie complete 
subjugation and utilization of the river. It is a 
project to construct 13 great dams and reservoirs 
and create hundreds of miles of artificial lakes, 
whereby all the floods of the Colorado will become 
only historic; since they will be converted into a 
great resource by the utilization of all the water for 
power and irrigation. 

One Comprehensive Plan Essential 

E. C. LaRue, the author of the Colorado River 
report and plan, is a hydraulic engineer of the 
G^logical Survey, and throughout the southwest 
you may often hear him referred to as the “father 
of the Colorado.” He has known the river for half 
a lifetime; he has made hundreds of miles of boat 
trips through its wild and treacherous canyon 
reaches, charged with the responsibility of selecting 
all possible dam sites and supervising their survey. 

But even in this report, the Geological Survey is 
not presuming to promote any particular power or 
irrigation project. It is making available the mass 
of infomuition needed for outlining a feasible scheme 
for the full development of the river and especially 
for an orderly and wise planning. The river must 
be developed as a single undertaking, piecemeal it it 
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pint; and no tingle 
or inl^ prbfect maw Iw permit^ which will Tuin 
or detract from the later and greater powiblo ulti¬ 
mate development. In order that this may be accom¬ 
plished, there must be government regulation of the 
eogineering phaaes of the work. 

Ihe beginning in construction will doubtless be 
to prevent flood damage. There is urgent need for 
the building of a dam to protect the hundred or 
more million dollars invested along the lower 
reaches of the river in the Imperial Valley and else¬ 
where. The recurrence of any one of the big floods 
of the Colorado would wipe out this property and 
perhaps cause great loss of life—and it may come 
next year, or in any year, It is also probable that 
a dam for the development of power will be built 
at an early date. But these or any other dams 
should be built as part of die whole, big adventure. 

In developing the water resources of the United 
States, Mr. Li Rue states, the haphazard policy under 
which our cities have been laid out has been fol¬ 
lowed. In the development of our imporUnt rivers, 
he fails to find an instance in which a compreh|p8ive 
plan of development was prepared in advance of 
construction. Engineers have been sent into the field 
to locate sites where water might be stored or power 
developed at a minimum cost. Almost without ex¬ 
ception the projects for immediate development have 
been selected with little regard for future develop¬ 
ments. 

Ita Valoe for Irrigation and Horsepower 

Summarised, the thirteen-dam-plan would make 
available 3,S^ feet of fall in the 860 miles of the 
Colorado below its juncture with its principal con¬ 
fluent, Green River, for the development of power, 
and a maximum of 42,000,000 acre-feet of storage 
capacity for the control of floods, the equalization 
of flow and the storage of silt. Including full de¬ 
velopment in the upper basin, it would make pos¬ 
sible the irrigation of nearly 6,000,000 acres and 
the generation of 3,420,000 continuous horsepower 
Under an annual load factor of 60 percent the 
aggregate installed capacity of the plants would be 
5,743,000 horsepower. It would also provide a 
domestic water supply for a population of 10 to 15 
million in urban communities in the southwest. 

A brief glance at two or three of the dam-site 
and reservoir projects included in Mr. La Rue’s 
plan will be of interest. The Ouray headwater 
reservoir site is on the Green River in Northeastern 
Utah. With a moderate sized dam, 170 feet high, 
a reservoir would be formed with a capacity of 



8,000,000 acre-feet * This reservoir would regulate 
the flow of the Green River for adjacent irrigation 
and power; but it would also be beneficial to irri¬ 
gation and power on the Lower Colorado. The 
stored water, as released, might eventually pass 
through power houses with an aggregate head of 
more than 3,400 feel, and the flood flow of the 
lower river would be materially reduced. If the 
flow of the Green River were thus regulated, less 
storage capacity would l>e required at all hydraulic 
structures built on the lower river, whether operated 
in the interests of flood control, irrigation or power 
development, a fact which appears to show the wis¬ 
dom of a plan involving up-stream storage. 

The lower end of Glen Canyon reservoir site, one 
of Engineer La Rue's thirteen, is located just above 
Lees Ferry. A dam 386 feet high, cementing to¬ 
gether the precipitate Jurassic sandstone walls of this 
part of the Grand Canyon, would back the water up 
the Colorado, forming a narrow lake over 175 miles 
long, and would store 8,000,000 acre-fect. This 
would remove the flood menace on the river below, 
and would reduce the cost, by millions of dollars, 
of all dams subsequently built below this canyon. 
There arc ten such dam sites below,,where a total 
head of 2,523 feet may be utilized for power devel¬ 


opment. At present, without storage, the total power 
capacity of these ten sites is 1,758,000 horsepower; 
but with storage in Glen Canyon reservoir their 
capacity would lie increased to 4,.345,000 horsepower. 
That the conslrui lion of this single dam is a stupen¬ 
dous undertaking is seen from the statement that to 
tompletc ihi underwiiter foundation work on the 
dam It would be netessary, in the long interval 
between smiessne annual floods, to pour between 
5,0(K) and ID.DlM) ruble yards of concrete a day. 

Glen Cam on is a remarkable dam site. By about 
doubling the hi iglu of the jnoposed dam, the reser¬ 
voir thus formed would store more than twitv the 
entire annual flow of the (Colorado. Immediately 
above the head of ('den Canyon rcservoii would rise 
the dam of the Dark Canyon reservoir 1'18 miles 
long, whiili would tarry the iham of reservoirs up 
to over a hundred mile- lieyond the i onfluence of 
the Green River with tin (.olorado River Another 
great lake would be tlie Mohave reservoir at the 
extreme lower end of the (,rand Canyon, which 
would store 10,400,000 aere-feet of water and form 
a lake 1(,I0 miles long and live to eight miles wide. 
Another remarkable site is at Bridge Canyon where 
a dam SMi feel high, between granite walls, would 
take the water out of the river on the i,773-foot 
level—alwve sea level—for irrigation purposes, and 
would develop over OOO.fKX) continuous horsepower. 

Will Provide Scenic Beauty 

There must 1 h- a further word touching on the 
scenic development that would result from the adop¬ 
tion of La Rue’s suggested plan. From the town of 
Parker, down in Arizona, all the wav up to the con¬ 
fluence of the Colorado with the Green River in 
Utah, the thirteen reservoirs would form a chain of 
lakes of practically unbroken continuity. These 
lakes would vary in width from narrow fjord-like 
bodies of water, deep down below precipitate walls 
and cliffs thousands of feet high, to others several 
miles across. 

Among other present inaccessible wonders, the 
Rainbow Natural Bridge would be brought to within 
a mile of the shore of the (den Canyon reservoir- 
lake This graceful, natural arch of sandstone is 
high enough to span the dome of the Capitol Build¬ 
ing at Washington and surpasses in size and sym¬ 
metry any other known natural bridge Mr. La Rue, 
although a hard-headed engineer, ventures in hie 
report the belief that, after the completion of auto¬ 
mobile highways leading to the (den Canyon Lake, 
the tourists to this section alone would number hun¬ 
dreds of thousands annually. 



COLORADO RIVER BELOW (H-EN CANYON DAM 
M wmtU' indop iSifiOO cwitiJUMiw horttpototr. Tkt wvttr i* carried through a tunnel to ditcharge la 
thenc* down to the power houte (left). The overilow ditchargei through e tunnel fnghO 


GLEN CANYON DAM SITE 
Thit Jam, 386 fert high, would form a taJee, e 
175 miles up the Canyon 






Cooling Your Hpuse in Summer 

How a Former Chief of the Weather Bureau Solved the Problem of Keeping the Air 
in His Home Cool in Hot Weather and Moist in Winter 


IR. WILLIS L. MOORE, for twenty years 
chief of the United States Weather 
Bureau, former President of the Na¬ 
tional (ieographu. Society, and founder 
of the National Geographic Magazine, 
has found o practical way to maintain llie air in his 
home at Pasadena, California, both cool in summer 
and hygienically moist in winter. 

In summer, the Professor takes m air from a large 
scoop on the roof, washes it, cools it in a simple 
apparatus and then passes it all through his house 
by means of ducts. In winter, he maintains the 
relative humidity of the air at seventy percent, where 
it ought to be, by means of a special humidifying 
heater. 

The summer apparatus consists of air-scoops on 
the house roof, an air washer and air cooler, a fan 
and eight-inch conduits leading to the various rooms, 
also registers for controlling the inflow. With this 
simple equipment. Dr. Moore has found that the 
house may l>e closed as tight us a drum, yet in the 
extreme heat of summer the temperature will not 
exceed 80 degrees. 

Windows Never Opened 

In the left-hand illustralion of the two shown 
above, the detail of one side of this four-sided uir- 
scoop may be discerned. You are looking into three 
separate ducts, at the level of Dr. Moore’s hand. 
Imagine several more of these ducts radiating fiom 
a center, in all directions of the compass, so that 
Home of them will always I'atcli the breere. At the 
center there is a vertical, metal cylinder with one- 
fourth of Its circumference cul away, thus leaving 
an opening into which the wind collet ted bv the 
scoop ducts may blow. This opening is always kept 
directed towards the proper scoops by means of a 
wind vane which shows at A. 

The air rushes into the scoops and since they are 
narrower at the center, it gains velocity. This forces 
it out of the end of the cylinder and through the 
washing, cooling and moistening vats which are con¬ 
tained in the box just behind Dr, Moore. 

In the illustration on the right, above, the con¬ 
tents of this box are shown. The fibrous, cloth- 
covered cones, which wash and cool the air, are 
shown projecting out of the water. In passing 
through this part of the equipment, the air, when 


its temperature is high, is cooled some .30 degrees 
In the same box an electric fan is shown. This 
Ian may be used to force the washed and cooled air 
down through a number of eight-inch ducts to the 
ceilings of the rooms, where its inflow mav be con¬ 
trolled bv registers. Thus, with this fan, all of the 
air may be changed within eight minutes. However, 
It 18 rarely that this fan is needed. Careful tests 
have shown that without the fan a wind blowing at 
the rate of only three miles an hour will completely 
change the air in the house within fifty minutes. 



THE HUMIDIFYING APFARATtSv USED IN WINTER 
The heat is turned on by m«on* of valve B. Valves A, 
A, are for controlling the amount of humidity 


In each room there are two registers on the ceil¬ 
ing, one being the inflow register, the other the out¬ 
flow register The latter lead to exhaust flues on the 
I oof One of these flues, equipped with a wind- 
vane which keeps it pointed away from the wind in 
order to provide suction, is shown at B, in the left- 
hand illustration, above. 

Ordinarily, the circulation of the air within the 
rooms is almost imperceptibly gentle, yet its velocity 
may be measured by means of little, spinning air- 
meters placed on each inflow register. 

Practically all of tins equipment was invented by 
Professor Moore. His house is eqfuipped with double 
windows, and so eflkient is the air-circulating appa¬ 
ratus that in the period—almost two years—since 


his house was completed not, a single window has 
been opened. There is no need to open them. More¬ 
over, double windows are a discouragement to bur¬ 
glars. 

Between the double windows and between the 
double walls of the house there is also a constant 
air circulation. Every room in the house has its 
own thermometer and hygrometer and these tell at 
0 glance, tlie temperature and amount of moisture 
in the air. 

The humidifying apparatus for winter use con¬ 
sists of a heater, shown in the illustration in the 
middle of the page. This heater has four units. 
Water is let into each unit separately, by means of 
a valve. A float maintains this water at constant 
level. By manipulating the valves the desired per¬ 
centage of relative humidity in the house may be 
controlled. In practice, in Dr. Moore’s house, one, 
or at most, two of the units provide enough moisture 
to keep the air at 70 percent relative humidity. 

Hot Air Is Thirsty 

Few people know the effect on the contained mois¬ 
ture when we warm our air. For each 18 degrees 
that we heat it, air doubles its capacity for holding 
moisture. What, then, is the corollary of this state¬ 
ment? It means that since we do not usually give 
our air a chance to take up this needed moisture, it 
goes without. 

No, It does not entirely go without, it abstracts 
all the moisture it can get from our woodwork and 
our furniture, which dry up, shrink and crack. Far 
worse, it takes moisture from us! 

As was recently pointed out in the Journal of the 
American Medical Association, when we take cold 
air from out-of-doors at freezing temperature and at 
a relative humidity of 80 percent and heat it to 70 
degrees, we thereby reduce its relative humidity to 
only 20 percent. We then live in this air and so we 
liecome luln-dried, along with tlic woodwork. Office 
buildings, heated to nearly 80 degrees, often have a 
relative humidity of as low as 15 percent. 

Thus we get the hot-house habit. We become 
hypersensitive, afraid of every chill and every little 
draft. We also get colds, grippe, even pneumonia, 
because the dry, thirsty air of our houses blots up 
the moisture of our throat passages and reduces 
their natural resistance to infections. 




Scenes in a Pineapple Cannery in Hawaii 

Top: The employeea of a big pineapple canittsry represent all races. by side. Here they are removinp: skin specks from the shredded Dineapple. 

Thar are shown here enjoying a Christmas dinner in their cafeteria. Left: Right: Girls sorting slices of pineapple. Lower - Cutting off the edges of the 

HawaiUn. Filipino, Chinese, Apanese, Korean and Portuguese girls work tide pineapple skins by hand. The workers wear rubber gloves to insure cleanliness,. 










RADIO MOVIES THROUGH AN ORDINARY RECEIVER 
C. frmtit Jtnkins, of W<uhington, demoiutratint hU radio motion pictwf receiver for ute in komeM. A miniature eere 
TKU tkejos the picture of a girl dancing at the transmitting tUUion, detected by a 
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Seeing Around the World by Radio 

The Development of a New C®mbinatioii^lMHo-electric Cell and Vacuum .Tube 
Has Created an ^^Eye” for Wireless 

By Orrin E. Dunlap, Jr. 



lESEARCH engfnetrs are making rapid 
progress in developing an' ^Vye” for 
broadcasting, so that television, or see¬ 
ing distant scenes by radio will be as 
common as tuning in music. It has been 
feamed upon good authority that television appa¬ 
ratus in simple form will be on the public market 
jUat as soon as ail phases of the system are pro¬ 
tected by patents. 

Scenes Sent Through Space 
When the radio optic, and its associated instru¬ 
mental is released to supplement broadcast service, 
It will work in conjunction with the microphone, the 
former picking up light waves, so that they can be 
transformed into electricity and radio waves, and 
the latter doing likewise with sound. Then the radio 
announcer will snaji a switcli coimecling the mechan¬ 
ical eye and ear with the transmitter and all scenes 
and sounds within range will be sent through space 
to millions of homes. For example, the rye-ear de¬ 
vice might be placed in front of Niagara to record 
the thunder of water, camera the sprav cloud and 
forward the picture along with the roar to firesides 
and schools throughout the nation, and some day 
to a world-wide audience. 

It will all be true to life and nature, is the pre¬ 
diction of radio men. Today it may seem far¬ 
fetched, but so did broadcasting six years ago Those 
in tourh with the research laboratories know that 
television will be a reality. Today there are ap¬ 
proximately 1,000 broadcasters in the world; and 


when they are equipped with '‘eyes,” the scenes of Orient to America, from New York to Moscow and 
the earth, now thousands of miles apart—from the from the North to the South Polo—«will be separated 

by just a few marks on the scale of a simple tuning 
device. 

When a broadcastmg station goes on the air there 
is a carrier current or steady stream of energy sent 
through the ether. It serves as a wire or pathteay 
, through space over which the music and words ti^ke 
flight. When the fnioropbocie is switched into the 
Wcuil all sounds within its range are picked up and 
^ir vibratiotM .in the'miorhphonc cause conies- 
,‘^^dnding fluctuationa in 'the electrical circuit con¬ 
nected to the broadcast transmitter. Thus* the car¬ 
rier wave is modulated accordingly, that is, instead 
of it being a constant flow of electricity it is shaped 
to correspond with the tones of the music or of the 
voice. 

Photo-eieotrie Cell the Important Link 

The main problem has been to produce a device 
which will treat a shadow as the microphone does 
a whisper. The photo-electric cell, employed in 
various processes, is apparently the important link 
itv the chain of developments, which will make tele¬ 
vision and radio movies possible. The fundamentals 
of the photo<«lectric cell were discovered by Hall- 
WBchs, a German physicist. The principle is based 
upon the fact that certain metals give off electrons 
INVOiTOR AND HT3 RADIO “EYIT when their surfaces are illuminated. Generally, an 

V K Zworykin, research engineer, who has prodi^d the alkali metal is employed, such as potassium, sodium, 
Combination photo-electric cell and vacuum tube, which esc- 

pens say 1. L basis of television. Compare the new tube r^idium or lithium. 

WkJrt a modern recemng hold in his left hioid Xnil Ocll iiA8 bccn combined, by V* KL ZlfO^ldSt 





amplifier 
It i«Mii|l>i<» ^ ordi- 
nsrf -vicuom^ttbe d«tec(or and amplifier used in 
bnMidcaat xeoeiven, bat variations of li|!bt falling 
on tbia ^vice iaatMtly become variations of elec¬ 
trical current and are amplified thousands of times. 
The current, which the light waves create as they 
■trike the tube, is amplified by the tube itself. 

The photo-electric cell is built into the tube, one 
end of which is coated on the inside with potassium, 
or an alkaline metel which throws off showers of 
rieotrons when light falls upon it. This electron 
Mream is an. elacteic current. The electron flow is 
feeble if the light Is weak, heavy if the light is in¬ 
tense. Thus the variation in light governs the 
■tieagth of the electron shower. In order to prevent 
the light from the filament falling on the sensitive 
film ^ alkaline metal, metal shields are used and 
the filament Is operated at a temperature below 
visual emission. 


Smoke Rlii^ Bell 

The device is so sensitive to light variatioqp diat 
a thin veil of rigarette smoke was utilized to ring 
a bell in the initial demonstration. The smoke was 
blown so that it drifted between a light and Zwory¬ 
kin’s mechanical optic. The smoke intercepted suf¬ 
ficient light to reduce the electrical current, which 
the illumination from the lamp had been actuating. 
The reduction in current caused a switch to dose 
and completed an electrical circuit in which the bell 
was located. The “eye” was then used in connec¬ 
tion with a loudspeaker which howled when a wire 
one millimeter thick was passed between the source 
of light and the photo-electric cell. 

It is tmdersto^ that the Westinghouse Electric 
and Manufacturing Company are developing a proc¬ 
ess for broadcasting pictures, and that this new 
tube is the basis of the system. Mr. Zworykin has 
pointed out that all the processes needed for tele¬ 
vision, or the projection of motion pictures by radio, 
are already in existence, 

“The thwry is all right," he said, “but at present 
the apparatus would have to be endless, cumber¬ 
some and unoertaim But it will be simplified. It 
will take some years; but we will have eventually 
the instantaneous or nearly instantaneous transmis¬ 
sion of motion pictures.” 

By selecting the suitable electrical characteristics 



of the tube and the accompanyuig batteries, Mr. 
Zworykin has produced a device in which no current 
will flow through the tube’s plate circuit when the 
sensitive metal film is in darkness; but as soon as 
light strikes this alkaline film, the electrical barrier 
averting the flow of current is removed and the cur¬ 
rent will flow through the plate circuit of the tube 
iu proportion to the intensity of the light falling 
upon it. 

In daylight, or under an electric light, the cur¬ 
rent flow thus produced is sufficient to operate a 
standard telegraph relay, which in turn can be ar¬ 
ranged to control electrical or other apparatus to 
any desired extent. By reversing connections, the 
effect of the operation of the lube can be reversed. 


so that it will produce current in darkness, but 
will prevent current flow although it may be fully 
illuminated. 

The instrumcnl is useful as a fire alarm in such 
places as the holds of vessels, automatic, unattended 
electrical stations, storerooms of buildings and other 
places. At llie least suggestion of smoke, caused 
by overheating from any cause, an alarm can be 
sent out by both wire and radio to any desired sta¬ 
tions. It can he employed in connection with varia¬ 
tions of light for any purpose, such as the exact 
matching of eolivrs, detection of flaws in tinplate and 
textiles, the turning on of street lights at twilight 
and extinguishing them at dawn, and for innumer¬ 
able other applications of similar nature. 

The reaction of the Zworykin tube to light varia¬ 
tion is exlraordinanly r.ipid, being on the order of 
one-hundred thousandth of a second, and since, 
when incorporated in a suitable circuit, it will send 
out radio impulses of any desired frequency in direct 
proportion to the amount of light falling upon it, it 
has opened the way for the development of tele¬ 
vision. 

Will Radio Travel Everywhere? 

C. Franris Jenkins, the Washington inventor, who 
has demoiistrated a machine for sending silhouettes 
of moving objects, which some have termed the real 
step in the broadcasting of movies, uses a photo¬ 
electric cell in his apparatus to convert the high 
lights and shadows of objects into corresponding in¬ 
tensities of electric current. Captain R H. Ranger, 
an engineer of the Radio Corporation of America, 
who has developed a pen-and-ink method of repro¬ 
ducing pictures sent by radio, also employs a photo¬ 
electric cell as the “eye” of his system. 

Mr. Jenkins, in explaining the essentials of tele¬ 
vision, says, “If one puts his head under the black 
cloth of an old-fashioned camera pointed at a base¬ 
ball game he sees in miniature on the ground glass 
an exact reproduction of the game as it progresses. 
It is carried by light from the ball diamond to ths 
ground glass screen. That is exactly what we want, 
only we want it in our homes. Light working alone 
will not do it, for light goes only in a straight line, 
and obstructions cut it off; we must, therefore, have 
some kind of carrier which ran go around obstruc¬ 
tions and through the walls of our homes. A copper 
wire will do, but a wire carries only to one place. 

“Let us take radio that travels everywhere!" 


SHADOW ELECTRIC APPARATUS 
Itcific etU md vacuum tube in a radio set to temkioe that 
tewer 0/ aLutrvn* when the sUghtett thadeui emtu iu tight 


A BRITON’S VERSION OF TELEVISION 
h this eomphx layout oj wire^ and disk^ a Bntuh experimenter is seeking a syi 
r tending psetures through space from one distant station to another by radio 
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The Spnugft<^l(l equatorial mounltntt, ihouing iti fixed eyepiece and the convenient arrangement of the slow motion lantrols and setting circles 


Mountings for Reflecting Telescopes 

By Huxitell if. Porter. M.S. 

AH Drawinpi l>y the Author 



ijEATED well up in the bleachers (lati¬ 
tude 43° N) we amateur astronomers 
in Spnndheld, Vermont, tan command 
a fine view of the greatest of all spec¬ 
ial les—the solar system Among its 
planets the race js always on. The entrants gam 
and lose on each other us they pass us by Ihittl 
(jopernicus somewhat rudely shoved us over to one 
side, we thought we saw the show at first from a 
central coign of vantage. However, the change was 
not all a loss, for it placed us on a movable platform 
where we became a real participant. 

I always like to think of this old earth of ours 
gigantic jnece of exquisite mechanism with 
Jwnich, by the aid of a mirror of my own making, 
1 am l^rivilcged to play at will. But, liefore I may 
apprfy^iate the beauties of this mechanism, my mir- 
lOr, *ald^ with its prism and eyepiece, must be 
•^op^rfy ^mounted. 


The FundamenUils of a Mounting 

The essentials of an effiuent reflecting telescope 
mounting are; that the optical train—mirror, prism 
and eyepiec.e—be held rigidly in relation to each 
other; that provision be made for conveniently ad- 
jusfmg these parts, and that the whole be supported 
on bearings, permitting any celestial object to be 
easily followed as it moves across the sky. 

The first of these conditions is readily met hy the 
use of a'tube of sheet metal to which the different 
optical parts are attached. Since the hollow cylin¬ 
der is one of the stiffest forms for its weight and 
can be obtained at any tinsmith in galvanized iron 
at moderate cost, the reasons for its use are obvious. 
The mirror A (Figure 1) rests in a cell B, fastened 
to one end of the lube C. The eyepiece F fils into 
another tube E called the adapter, which slides 


easily in a flanged piece 1) fastened to the side of 
the telesiope tube. The prism G (hypothenuse side) 
IS held against a corresponding face on member H 
A stud on the rear of H fits in the sleeve 1 held to 



the telescope tube hy the three knife-edges J. The 
knife-edges have threaded ends They rest in slotted 
holes in the tube and are provided with set nuts. 
With this arrangement the prism may be adjusted 
to bring It into proper relation to the mirror and 
eyepiece 

This solution of our first and second essential 
conditions is the one now in almost universal use 
When taken indoors for safe keeping, the optical 
parts are easily removed without disturbing their 
adjustments. An additional refinement is a focusing 
rack and pinion. Sometimes a diagonal, flat piece 
of glass (silvered on its front surface) is substituted 
for the prism, but this is not advised because it adds 
an uniiec.-essary silvered surface to be protected. The 
prism IS not silvered and is totally-reflecting, owing 
to the acute angle which the light strikes its hy¬ 
pothenuse side. 

What an Equatorial Mounting la 

The tube must now be supported so that it will 
follow the stars. Of the several ways by which this 
may be accomplished, one condition underlies them 
all—there must be provided two bearings at right 
angles to each other, and one of them must be ca¬ 
pable of being lidjusted parallel to the axis of our 
earth. A familiar instrument having these two bear¬ 
ings at right angles to each other is the surveyor^ 
transit or theodolite. One of the axes (A-B, Figure 
2A) is always plumb. Imagine the instrument 
tipped over until this axis is* parallel to that of the 
earth (second drawing of Figure 2), and we have 
what astronomers call an equatorial mounting. The 
axis about which the telescope swings is called the 
declination axis. 

To visualise this condition of parallelism between 
the polar axis of the mounting and the axil about 
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which the earth rotates, I have drawn Figure 3. In 
this schematic diagram a mounting is shown placed 
on the earth’s surface in about the middle larftude 
of the northern hemisphere. Its polar axis and the 
earth’s axis are seen to be parallel to each other. 
At right angles to the polar axis is the declination 
axis about which the tube swings, allowing it to he 
pointed at smy angle with the observer's horizon. 

The earth, turning in the direction of the arrow, 
gives the stars an apparent motion in the heavens 
in the opposite direction, and a slow motion of the 
polar axis spindle of just the right amount will 
keep any star (regardless of its elevation above the 
liorizqni constantly in view in the eyepiece of the 



THE SURVEYOR’S TRANSIT 
Figure 2A Mounted an shown, the vertical axis u not 
parallel to that of the earth. But rev Figure 2B 


instrument. When the telescope is pointed toward 
the pole of the heavens, Stars move slowly across 
the field of view. Polaris, for example, seems hardlv 
to move during an entire evening. But, as Uie tube 
is swung down toward the celestial equator, the 
apparent motion of the stars is accelerated. Thus, 
the motion of the moon in a high-powered eyepiece 
is so rapid as to give an almost overwhelming real¬ 
ization that the earth is turning over in space. 

Were the mounting to be erected at the poles, the 
polar axis would of course be vertical to the ob¬ 
server’s horizon; if placed anywhere on the equator, 
it would be horizontal, or parallel to one’s vision 
In any case the polar axis of one’s mounting makes 
an angle A with his northern horizon, equal to his 
latitnde, for the two angles A, A are always the 
awne, as Is evident from m two triangles shown. 


The most coiiirnoii type of iiiounliiig is known 
as the German mounting The tube (figure 4) fits 
into a ring A to whidi is attached a sjiindle B 
The hearings G, C for this spindle are at one end 
of spindle D, and D’s hearings, F.. E arc part of 
the casting fastened to the pier F. When 1) is 
adjusted by the screws G parallel (o the earth’s 
axis, any objeit in the telescope evepiece will be 
held in the center of the field by revolving the in¬ 
strument about D just fast enough to counteract the 
daily rotation of the earth 

Four Common Types of Monndngs 

The German type of instrument is completely 
counterbalanced. The tube is gripped at such a 
point that It will remain pointing in any position 
without clamping. Since it overhangs one side of 
the polar axis, sufficient weight H is added to the 
opposite end of the declination spindle to bring the 
center of weight into the polar axis near its upper 
bearing. The total weight ts, therefcire, inside the 
base and is equipoised. I'suaily for convenience in 
following a star, a worm and worm wheel arc- pro¬ 
dded on the polar spindle. 

In the English or fork type (Figure .it the lube 
is swung in a yoke attached to the upjier end of the 
(>o!ar .spindle, but considerably overhanging the pier 
It has the advantage of requiring no additional 
counterweights. 

This excessive overhang of the tul»* in the fork 
form 18 overcome in a third type (Figure 6) where 
the lube 18 brought within the two bearings of the 
polar axis, whose spindle is enlarged into a double 
yoke within which the telescope swings in deili- 


However, all forms of mountings are i omproiiiises, 
and in this case the gain in rigidity is obtained at 
the cost of cutting off a part of the northern heac'ens. 



THE “WHY" OF THE EQUATORIAL MOUNTING 
Figure .? Its ^ar ant having been mddc parallel to that 
of the earth, the teleteopc uiU now follow the stars 


fhis wHs the form adopleil to carry our greatest of 
all mirrors, the l(K)-ii)ch reflecting telescope at Mount 
Wilson, California 

Still another form of mounting is made by ex¬ 
panding the upper hearing of the polar axis to a 
large equatorial ring E (Figure 7) within uhich 
the lelesi ojte swings on its dec lination axis, the 
lower polar bearing being a thrust bearing at F. 
The large ring turns on the two rolls R, R. This 
mounting is very stable, llic center of weight of 
the moving parts being well within the supporting 
rolls and thrust bearing Pail of the equatorial ring 
E IS cut away in order to allow the tube to reach 
all parts of the heavens. 



In all of these mounling- < oiisiderablr machining 
of parts i« rt-ipnred, ul-o special castings, running 
into amounts of money beyond the means and capa¬ 
bilities of most amateurs The Springfield Teles- 
( ope Makers selei led the first of them, namely, the 
German form But these men had access to the 
resourci-s ol llie m.ulime shops here and were all 
skilled meihaiiKs I -hall, therefore, at the risk of 
possible (rilKism. describe a vsooden equatorial 
mounting lonianimg the essential features, but which 
rnav he easily put together fiom materials available 
anywhere When the mirror maker has given his 
glass a good tryout with this mounling he vclll either 
be satisfied with it or will become so enthused wiili 
its performance, that he will attempt something liet 
ter in metal 

To hold the optical parts, a clear straight-grained 
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plank of pine or epruce A, (Figure 8) IV2 inches 
diick, 6 inches wide at the mirror end and tapering 
to 2 inches at the other is used. The mirror rests 
in a 1-inch board, (>\'^ inches square, screwed to A, 
as shown, and rei eased for the mirror to a depth of 
%-inch. 

In order to prevent the possibility of the mirror 
falling out of its cell, wooden buttons or brass clips 
may be distributed around the exige of the recessed 
board. 



THE GERMAN TYPE OF MOUNTING 
Figurt 4- This u the commonest of tht equatorial types. It 
has many advantages and comparatively few drawbacks 


there are three adjusting screws on which the mirror 
At the ot^er end of A a hole is bored to 
take the tube C. This is a piece of brass tubing 
about 6 ijRhes long, with an inside diameter equal 
to the diameter of the eyepiece to be used. One 
end of C is cut do-wn, leaving two ears at I with 
enough' spring in them to grip and hold the 1-inch 
totally-reflecting prism. Some of the tube between 
the plank and prism is cut away in order to offer 
no more obktruction to incident light on the mirror 
than is necessary to support the prism. The other 
end of the tube is slotted to allow the eyepiece to 
slide for focusing. So much for the member hold¬ 
ing the optical parts. When assembled, find the 
point on A where it balances and bore a 
bole. 



THE ENGLISH OR FORK TYPE 

Figure H It illipenses with counlerweighli hut it is not as 
steady as some others, due to ils long overhang 
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D is a block of wood 6 Inch^ 'square, and SVg 
inches thick. Part of one aide within a 4-inch circle 
is recessed one-eighth of an inch. Two holes, re¬ 
spectively yj-inch and 1-inch in diameter are now 
bored through the block, as shown. When finished 
the latter is attached to A with a %-inch bolt 4 
ineheg long, provided with washers and a butterfly 
nut. 

An Approximate Equatorial Mounting 

The polar axis is n (itece of 1-inch shafting about 
2 feet long. Have the blacksmith bend over 6 
inches of It until it niakea an angle with the rest 
of the shaft about equal to the complement of the 
observers’ latitude 

The remainder of the mount consists of a 2-inch 
steam pipe 2 feet long, cast vertically into a con¬ 
crete pier. When the bent end is adjusted parallel 
to the earth’s axis by lining it up on Polaris some 
evening, cement is poured into the steam pipe and 
allowed to set, the block D is dropped down over 
the shafting in the hold provided for it, and the 
mount is finished. 

The butterfly nut will give the desired pressure 
between A and D so that the telescope will turn, but 
will remain fixed at any required declination. If 
D is slotted as shown, the wood screw M will take 
up any looseness of the bearing of the polar axis. 
The mirror is adjusted in its cell until its optical 
axis passes through the center of the prism J (Figure 
8 ), and this it tested by placing the eye well be¬ 
hind the prism and noting whether the reflection of 
the prism is in the center of the mirror. Should 
it be found, say, at K, unscrewing the screw L will 
make the reflection move toward the center. 



THE DOUBLE YOKE TYPE 
Figure 6- Compare this with Figure 5. Having two bear¬ 
ings this type is stery steady 


The prism is adjusted by taking out the lenses 
of the eyepiece and looking into the adapter, The 
reflection of the mirror will be seen in the prism. 
The reflection of the prism should be central and 
must be made so by filing the seat of the prism. A 
alight movement of the prism between its ears will 
cause the reflection of the mirror to move and will 
indicate where the seat should be altered. 

The focal length of the mirror has previously 
lieen found during the knife-edge tests. It is one- 
half of its radius of curvature. The distance from 
the surface of the mirror to the center of the adapter 
tube will therefore be this focal length, less the dis¬ 
tance from the center of the prism to the focus of 
the cyejiiece—(about 5 inches). For a glass of four 
feet focal length, the distanoe from mirror to adapter 



THE EQUATORIAL RING MOUNTING 
Figure 7- This type has many advantages, particularly that 
of steadiness. Here as elsewhere the polar axis is P—A 


would be 48~.'>=43 inches, The focal plane of 
a negative eyepiece is somewhere between iU com¬ 
ponent lenses; of a positive eyepiece it is just in 
front of the field lens. 

The wooden part of the mount should be well 
painted and the polar axis should be kept slushed 
with hard grease. The wooden member can bo lifted 
off the polar axis and taken indoors as a whole, for 
it is quite light. A cap of some sort (a piece of 
window glass will do) should always cover the mir¬ 
ror when not in use. This is to preserve the luster 
of the silvered surface. 

The Accurate Springfleld Mounting 

One of the most convenient of equatorial mount¬ 
ings (Figures 9 and 10), and the one producing the 
most satisfactory results here, has the advantage of 
a fixed eyepiece.. It is true, a second prism is re¬ 
quired. This, however, permits the observer to sit 
in one position looking comfortably down the polar 
axis for all celestial objects. The two controls in 
right ascension and declination are within easy 
reach (see page 164), the setting circles are large and 
need no verniers. The lube is counterpoised and 
can reach all parts of the heavens. Loss of light 
by the additional reflection through a second prism 
is negligible. 

Light from the mirror, after reflection from the 
usual prism A in the tube (Figure 9) passes through 
the hollow declination stud B, to another prism C, 
directly over the polar axis stud D, and below the 
eyepiece In addition to its fixed eyepiece a dis¬ 
tinctive feature of this mounting is the manner in 
which the two axes are maintained. Instead of two 
spindles held in bearings at their extremities, the 
bearing surfaces consist of large areas held together 
with small central studs, that of the declinaticm 
axis being hollow. This arrangement permits very 
rigid forms to the three castings I, II and III. The 
setting circles c and d are cut on member 11 in 
convenient positions for reading. 

Control in motion is as follows: the two tangent 
screws a and b (Figure 9) bear against spurs on 
the edges of two thin sheet steel discs inserted 
between castings I, II and III, Figure 10 shows 
the detail of slow motion about the polar axis, Uie 
spur on the periphery of disc D, bears in the cir¬ 
cular groove C of screw B. Sufficient friction Is 
maintained between the bearing surfaces of the dbot 
so that not only will the tangent screws produoe 
slow motion to either axis, but will also allow the 
telescope to be swung quickly through large on* 
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the «*peneivo wonii wheel drives. 


The HarttteM, Turret Telescope 

Of the many tfesigne of mountings which enable 
the observer to sit in comfort in an enclosed and 
warmed room, space here forbids treatment. The 
most notable of these among amateurs is the Hart- 
ness turret, described in the Scientific American, 
March 9, 1912, in which the roof of the building, 
made of cast iron, rotates on rolls, carrying the 
optical parts and delivering the light from a ten- 
inch objective to an eyepiece inside the room. Bell, 
in his boeh, “The Telescope,** describes this and 
several similar mountings. 

Mmition onlyi has bMn made here of the New¬ 
tonian rcflectlog telescope. There are, however, 
others, but they are not as practicable lor the ama¬ 
teur as this type. , In the Gregorian type a small, 
concave mirror just outside of tbe footu is substi¬ 
tuted for the prism. It reHocts tbe light from tbe 
mirror to a secondary focus lying behind tbe m|iTor, 
through a hole in the center of the glass. The 
Cassegrainian type is similar, except that it inter¬ 
poses a convex mirror just inside the focus. Both 
of these combinations greatly increase the virtual 
focal length of the mirror without increase of tube 
length, but they are useless for day work on terres¬ 
trial objects and they require the figuring of an 
additional optical surface. 

With an equatorial mounting providing with set¬ 
ting circles one can select any celestial object (above 
the horizon) by looking it up in the Ephemens and 
setting the circles to the correct declination and 
hpur angle. One also sets his watch to running on 
star time. If he has made no blunder in his cal¬ 
culations and the instrument is in fair adjustment, 
the object will appear in the field of view of the 
eyepiece. It may be an obscure double star, or a 
nebula, or a cluster, or a comet, wholly invisible to 
the naked eye and impossible of locating in any 
other way. Thus the desirability of owning a mount¬ 
ing provided with circles is seen, if one wishes to 
delve into the great storehouse of hidden wonders 
nlmve us. 

On the other hand, the simple wooden mounting 
which I have described will enable one to pick up 
all of the apparent celestial bodies—the moon, 
planets, sun spots, bright double and multiple stars, 
two nebulae visible to the naked eye, and one or 
two star dusters. 
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HOW THE STARS ARE SLOWLY FOLLOWED 
Fifur* IC; Detail of the \low motion, front and tide eleva¬ 
tions. This u a part of Figure 9 


Care must be taken in observing the sun, for the 
mirror makes a powerful burning-glass It works 
best for this purpose while still unsilvcred, but if 
it is silvered, pover the gloss with a cardboard in 
which an inch hole has been cut. The safest way 
is not to use the eye at the eyepiece but to project 
tbe sun’s image on a card placed outside the eyepiece. 

It IS hoped that the amateurs will not copy these 
mountings slavishly, and partly for this reason set 
dimensions are not given except m a few instances. 
When controlled by a tlear comprehension of the 
principles of the mountings used and some mechani¬ 
cal judgment, the exercise of the amateur’s indi¬ 
viduality in planning his telescope is highly de¬ 
sirable. This suggestion will, it is hoped, obviate 
the production of a large number of telescopes, as 
like as a lot of peas. For example, Mr. Clarendon 
Ions, of Miami, has built an ingenious equatorial 
mounting almost entirely from discarded parts of a 
Ford car. 

Eyepiec-es or oculars for astronomical telescopes 
are usually tlie Hyghenian type in li4-inch tubes 
Their powers vary according to their eqiinalent focal 
length (e.f.l). For our telescope of 4'foot focal 
length an eyepiece of 1-inch e./.l. would give 48 
magnifications (the focal length of the mirror 
divided by the equivalent focal length of the eye¬ 
piece). A ^-inch eyepiece would give 96 magni¬ 


fications and a l/j-inch, 192 magnifications, respec¬ 
tively This makes a good battery of eyepieces for 
range of powers. They cost from about six to ten 
dollars apiicc. 

Were 1 lo have hut one eyepiece at first, it would 
lie the low power. \i/. J -imh e //. The Hyghenian 
eyepiece is noi, however, achromatic, and the color 
is (jijiie nolle eahii in a mirror telescope. I have 
used almost exc lusuclv the Haslings, three-lens, posi¬ 
tive oculars, which give a beautiful, flat and colorless 
held 

Ejepieces from old microsi ojic-s are not lo be 
despised and lhe\ work ver\ well with a mirror. 
1’fiey are usually ol low power and are useful for 
terrestrial observation It is not advised to use a 
higher power than i j inch e / /. as the atmospheric 
disturbances and the quality of tlie mirror surface 
set a practical limit to the magnification 

Literature and Materials 

A finder is a small telescope fastened to the eye¬ 
piece end of the telescope as an aid in pointing the 
tube to any desired and visible object. They are 
undoubtedly a convenience in picking up a star 
quickly, although we usually gel along here by sight¬ 
ing along the tube itself. Of course, with one’s 
mounting provided with setting circles, in good ad¬ 
justment, a finder is unneeessary. 

Literature on mountings includes the following: 
“The Polar Reflecting Telescope,’’ by R. W. Porter, 
Popular Astronomy, Mav, 1916. “The Enclosed 
Observing Room," by R W. Porter, Popular As¬ 
tronomy, May, 1917 “A New Form of Telescope 
Mounting," by R W Porter “The Telescope,’’ by 
Louis Bell “The American Ephemens and Nau¬ 
tical Almanac’’ fSupt. of Docs., Washington, D, C.) 
“The Amateur’s Telescope,’’ by Ellison (repripted 
by the Scientific American Publishing Cojppany). 

Matenals may he obtained as follows; Prisms 
and eyepieces from the J B. McDowell Company, 
1954 Perrysville Avenue, Pittsburgh, Pennsylvania; 
also, the Spencer Lens Company, Buffalo, New 
York Working blueprints of an equatorial mount¬ 
ing for a reflecting telescope with a fixed eyepiece; 
also prisms, eyepieces, from John M Pierce, 11 
Harvard Street. Springfield, Vermont. 

q Later in the year it is hoped that photographs of 
the various telescopes made by our readers, with 
their makers included, will be received for pub¬ 
lication. Wah the publication of these pictures 
in view the mdivuiunlay displayed should be of 
great interest 



A WOODEN, EQUATORIAL MOUNTING THAT ANYONE CAN MAKE . 
Figure Ft* A fair approximation of the equatorial type is obtained, simply by bendmg the 
metal shaft F, until U is roughly parallel with the earth's axis 


TWO ELEVATIONS OF TIM SPRINt.FIFLD EQFATORIAI. MOl'NTING 

Figure 9t TIus u the mounting shown on pngr Ii4 amt on thr cover Sinre it u equipped 
mih setting circlts, a siai nins be located uilh the aid of the Ephemens 







Peacetime Uses for “Poison Gas” 

A Wartime Weapon Is Made to Serve Mankind 

By D. H. KiUeffer 

Secretary. New ^nrk .Section, American Chemical Society 


IF you have boll weevils in your young 
cotton, u cold in vour head, valuables to 
protect front bandits, tiiobs to disperse, 
or marine pilings that are being at- 
———J tat ked bv teredo worms, your beat bet is 
to use "gas.” In spite of the efforts of sentimentalists 
to consign chemical weapons—“poison gas”—utterly 
to the consuming fires of Tophet, peace is develop¬ 
ing multitudes of valuable uses for them little, if 
any, less important than their service in battle. Both 
the materials and the methods used in the war be¬ 
tween men and nations are proving of the utmost 
service in man's constant warfare against the pests 
and parasites which prey upon him and his works. 

If such peace projects are to be discountenanced 
because they arc of a nature readily eonvertible to 
wartime usage, with all the supposedly inhumane 
and cruel results, one must confess himself unwill¬ 
ing to approach the suliject with any degree of open- 
mindedness, as the facts on record fail utterly to 
aupport such a contention To olitain a true view 
of the facts, one must brush aside, as biased and 
interested, the various statements which were made 
during the war years in order to urge the United 
States into the conflu t, and look frankly at the rec 
ords of the war prepan-d by the best informed 
authorities for no other jiurposc ilian as a matter 
of history. 


Gae Preventc-d TulH-rculosis! 

The report of American (asualtics by the surgeon 
general shows that .some twenty-eight percent of all 
the injuries suffered by our soldiers during the 
World War were caused hv gas alone, a not incon¬ 
siderable Item when added Ui it is the fa< t that less 
than one percent of the cost of the war was spent 
on this weapon. 

But the reiord further shows that only tyyo men 
died out of every hundred injured by g.is, yyhile 
twenty-four died out of every hundred wounded by 
shot, shell, shrapnel, bayonet and other yveapons lu 
other words, the man w^ho became a casualty from 
gas had twelve times the chance of recovery that the 
one injured otherwise had. It is also important that, 


ac cording to thu record, only one man in 2,300—a 
vanishingly small proportion—of those gassed were 
permanently injured, while one in fourteen of those 
injured by other weapons, but not killed, lost at 
least an eye, an arm, a leg, or the use of one or 
more joints. Because it is most conveniently avail¬ 
able these statistics are taken from the Ameriran 
casualty record. The data for the other armies 
engaged differ only slightly from these figures. 

At the time of the Arinistic-e, no one knew what 
would lie the later eflc-ct of gassing on the inen who 
had apparently recovered. Many of them were seri¬ 
ously warned to expect to die within five years, and 
others, that pulmonary tuberculosis would surely 
overtake them. The passage of time has shown con- 
c lusivcly that these well meant warnings were quite 
groundless and only served to disturb the minds of 
veterans. However, they were so fully believed that 
some KXf.OOO applic-ations for aid were made to the 



Veterans’ Bureau by men who believed themselves 
suffering from the delayed effects of gas, when the 
offic ial records show that only some 70,000 American 
soldiers were gassed during the war seriously enough 
to need attention! 

No less authority than that of the surgeon general, 
supported and amplified bv the sworn testimony of 
Dr. Albert P, Francine (medical consultaut-in-gas 
with the Fourth Army Corps in France and an ear¬ 
nest student of post-war developments among gassed 
men), before the Select Committee of the Senate on 
Investigations of the United Stales Veterans’ Bureau, 
states tliat far from causing tuberculosis, gas actu¬ 
ally prevented it. In their statements that gas left 
no serious after-effects, both the surgeon general’s 
official report and Dr. Francine’s testimony were later 
fully confirmed, through their replies to a question¬ 
naire on the subject which was widely distributed 
to medical men in both this country and Europe. 

Few of Those Weapons Killed 

In the face of such facts, one can hardly hold 
that gas in war is the heinous invention it is com¬ 
monly pictured. Nor need one fear that the develop¬ 
ment of peace uses of this weapon will lead us more 
quickly into war than the arming of our police and 
our hunters with deadly weapons of another sort. 

The peace value of chemical warfare depends 
more especially'upon the methods developed for war 
which are applicable to peace problems and to in¬ 
tensive study of poiaonous and disagreeable mate¬ 
rials. The ordinary term, “poison gas,” applied to 
chemical weapons has led the majority of people 
to overlook two essential facts: few chemical weap¬ 
ons are actually lethal poisons, and even fewer of 
them are gases, surprising us it may seem. It is 
quite impossible to kill a man with the majority of 
chemical weapons because they so discomfort him 
that he will not stay in their vicinity long enough 
to get a fatal dose; and even if he were to do so, 
few of these weapons would kill. 

Actual gases, however poisonous they may be, are 
seldom usable in the open—and the l^tletMcId can 
scarcely be put under cover—because of dreir ctrong 
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•tilotdiBittfy to dHtiW dtonaMlvm npidly in die rar- 
rounding «ir «nd thus prevent the building up of a 
bfg h enough cdncentration to cause death. Of course, 
the first large>8cale gas attack, against Ypres in April 
1915, was made with an actual gas, chlorine. In 
spite of its apparent success against unprotected 
troops, the prompt development of masks to keep it 
out, coupled with its tremendous cost, when used in a 
cloud, led to the abandonment of this sort of attack. 

Chlorine has been known and used in commerce in 
huge quantities for several decades. Our water sup¬ 
ply is purified by it, our clothes are bleached by it 
and it has been—in the form of chloride of lime— 
one of our most valuable disinfectants. As a war 
gas it failed on account of the ease with which it 
could be kept out of the lungs of the soldiers. How¬ 
ever, it soon was observed to have a very beneficial 
effect in keeping the nose, throat and lungs free from 
bacterial infection. Hence, a study of possible means 
of applying it war fashion was made. In very low 
concentrations in the air—little more than enough 
to smell easily—^it has been found to prevent and 
cure colds, influenza, bronchial infections and even 
to reduce the dangers of tuberculosis. Here have 
a definite argument against the widely cherished 
fears of gas as a cause of pulmonary disorders, for 
this one actually cures them. Last year (1924) many 
submitted to the chlorine treatment for colds and 
were easily cured. 

Tear Gas Effective But Harmless 

The method of treatment consists in having the 
patient sit in a chamber the air of which contains a 
faint trace of chlorine—0.02 milligrams per liter 
of air—for an hour or so In a report of experi¬ 
ments along this line in the Journal of the American 
Medical Association, Drs. Vedder and Sawyer stale 
that of 931 persons so treated for a variety of acute 
and chronic pulmonary complaints, including laryn¬ 
gitis, pharyngitis, bronchitis, whooping cough and 
influenza, 71.4 percent were completely cured and 
23.4 percent were materially benefited. 

Among those chemical weapons which are neither 
poison nor gas, “tear gas” is finding the widest use 
in peace for the identical purpose that made it valu¬ 
able in war. A whole group of quite non-toxic ma¬ 
terials were used in the war to affect certain parts 
of the human system and to make the soldier as 
uncomfortable as possible by forcing him to wear a 
gas mask which was hardly less uncomfortable than 
the, tears, sneezing and vomiting it was intended to 
prevent. These agents were not intended to produce 
death, but rather to penetrate the mask and force its 
wearer to remove it, laying himself open to injury 



A HAND GRENADE BURST 

In tkir photograph, however, U M burst for the purpose of 
spreading disinlerting gases, not as a deadlr weapon 


by poisonous matcnaL sent over at the same time. 

Tear gas (l yanogen chloride, or C N. for short) 
does nothing but produce a blinding irresistible flood 
of tears. Onie started, nothing can stop them until 
the weeping eyes are entirely removed from the con 
tuniinated atmosphere, and in the meantime the vic¬ 
tim IS quite belple.s8)y blind. After a few mmulev 
(less than ten) in a clear atmosphere the tears and 
smarting stop and even the most skillful oculists can¬ 
not delect the slightest signs of permanent injury 
Certainly the handling by machine and not guns of 
mobs which refuse to he scared, w sure to result in 
injury to someone, while tear gas as it is used, mixed 
with smokeless powder in special, non-fragmcnting 
hand grenades, developed for the purpose, in blank 
cartridges and in policemen's billies, cannot cause 
any permanent harm. 

In addition to the police use of tear gas. jewelrv 
establishments throughout the country are being 
equipped with apparatus for releasing it by the fool, 
which renders the bandit who may threaten robbery, 
as helpless as a babe. To the uninformed, gas has 
a great element of fear connected with it, as witness 
the prompt dispersion of the mobs in the Mingo min¬ 
ing district at the mere threat of its fise 

At Austin, Texas, some months ago, the courthouse 
became so infested with bats, rats and th«r accom¬ 


m 

panying vermin as to threaten the dignity of the 
tribunals therein. Non-persistent, penetrating chem¬ 
ical weapons were used and, behold, the pests were 
no more Shijis' holds must frequently be so treated, 
and the otilv saiisfurtory fumigant which the public 
health servue ('an hiid for this jiurpose is hydro- 
evaiiK ai id. a deadlv jioisonous, almost odorless gas. 
Il ha' ihe drauhark., however, of giving no warning 
of Us preseiue anil manv lives have lieen lost by 
men going into shij)' before the atmosphere has 
cleared To eoiieii ihis, small amounts of tear gas 
are generated now .ilong witfi tlie highly’ toxic hydro¬ 
cyanic acid .ind evervone i' piomptly warned of 
threatened danger by copious tears 

Its lisc .Surcessful Again Insert Pe«U 

Iwo olhei types of pests an- being fought by 
ehc-mical wc-apons. llie insects jiieying upon our vege¬ 
tation and tfie teredo worm and otiic-r marine borers, 
whic li anmiiillv destroy’ iinnieiisc- ninnliers of wooden 
Sinn Hires ships and pieis m salt waler 'I'he cotton 
boll yvec-vil is, perliaps, the most dcslruetive of the 
insect pests, and senres of otlieis, the gvpsy moth 
and the peach borer, particularly destroy wealth in 
quuntily It is proposed to jiiit these and their kind 
out of business by laying a c loud of jicnsonous smoke 
(a ehar.ic lerislii war Irnkl bv .iirjilane over the 
infested areas F.xjierimenls so fur indicate that 
greater success will he thus attained mote cheaply 
than bv jiresent methods of spiavmg and dusting. 
Il should be easily possible to kill the inserts in vast 
holds and forests by such a method, once the details 
are worked cnil 

All the tribe of rnarmc borers are refusing to touch 
experimental pic-ees of piling Irc-aled with some of 
the near relatives of the war gas. Lewisite. Chloro- 
vmvl-arsrnioiis oxide and phenyl-arsenious oxide are 
proving more effeetiye in protecting wooden sub¬ 
marine structures than any of the treatments now 
in use 

No disrussion of the jjeaeelirne aetiyities in pas 
research could be complete without mention of the 
defense that has been develojied against carbon mon¬ 
oxide (probably the most deadly of all to man), 
hydrocyanic acid, chlorine, aminonia, sulfur dioxide 
and a number of others which frecjucnlly kill per¬ 
fectly peaceable men Carbon monoxide is present 
in city gas and kills quickly without warning. The 
development of a gas mask to keep it out was a 
difficult prolilein hut it has at last l>c*en solved, a 
reasonahiv c'omfortahle mask devised, and an effieient 
absorbent found All itie other ordinary gases can 
be- kept out and the lives of many jniblic servants 
(firemen and miners espetiullyl can thus be saved. 
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Telephoning Beneath the Sea 

Using Sound Waves Above the Audible Frequency, the Navy Has Developed a New Way 
to Telephone Secretly Through the Water from Ship to Ship 

By Nell Ray Clarke 


OH the first time in history a submarine 
telephone has been perfected whirh 
gives real promise of direct and unin¬ 
terrupted communication between sub¬ 
merged submarines, lietweeri a sub¬ 
merged vessel and a ship on the surface, or between 
a submarine and a shore station. 

It is not a radio device; it has nothing to do 
with radio. It is a reversion to the principle of the 
telephone pure and simple—the transmission of voice 
by sound waves. 

Submarines cannot be very effective until they 
»re able to talk to each other and thereby co-or¬ 
dinate their battle maneuvers. They have been 
hampered always by having to work singly or out 
from a shore base or from a mother ship 

Heretofore, all devices for direct underwater 
oommunication have been failures. Submarines have 
been able only to rise to the surface' of the water 
and receive radio signals from such powerful sta¬ 
tions as Arlington Radio Station. Long wavelengths 
can penetrate the water to a depth of irom 20 to 30 
feet, but short waves cannot be received. Further 
more, the submarine was unable to answer the coin- 
muntcation,—a very serious handicap—beiause it is 
impossible to transmit electrical energy from sub¬ 
merged antennas on account of the high electrical 
conductivity of salt water. 

If the new apparatus perfected at the Naval Re¬ 
search Station, Belleview, D. C , proves as effective 
for long distances under the ocean as it has already 
proved for two-mile distances beneath the Potomac 
River, the officer in his cabin can simply pick up a 
telephone exactly like the one on your desk and talk 
to the commanding officer of another submarine with 
as much ease as you talk to a friend a few city 
blocks away. 

Making Inaudible Waves Audible 

The idea on which the instruments arc based is 
not new; scientists have been working unsuccessfully 
along the same lines for years, but they have always 
tried working with audible sound waves—the same 
sound waves that are used in voice transmission by 
land. 

One of the scientists of the Naval Research Sta 
don then decided he would try the inaudible sounds. 
He began experimenting with the short waves, or 
the “supersonics,” as they are now familiarly called 
in the Navy Department. To his astonishment and 
delight he found that these waves could be directed. 
He devised a telephone by means of which the voice 
sounds are transmitted on the .supersonics from one 
vessel to the other and then are superimposed on 
audible waves, or heterodyned, at the other end 
and are then heard through the ordinary telephone 
instrument. 

He has now perfected his instruments to a point 
where it is possible to direct these very high- 
pitched sounds in a beam which can be turned in 
any direction, as we do the beam of a searchlight, 
and therefore, in the particular direction of the vessel 
with which he wishes to communicate. 

The chief advantages of this type of sound tele¬ 
phone ovc^r any previous means of underwater com- 
iminKation are- 1. Nobody or no ship can hear 
the message rxi epl the one toward which it is 
directed The element of secrecy thereby provided 
IS immediately evident 2 By putting on several 


transmitters, a submarine can talk to a fleet of sub¬ 
marines at one time and plan an active campaign and 
even serve as headquarters from which operations 
can be directed. 

But, in order to do this, the instruments must he 
tuned to one another. That means that the Uraled 
States will have all Us substia telephones tuned to 
a certain wavelength, which is done when the instru¬ 
ment IS made. This is a mechanical tuning. The 
instruments will send only one wavelengdi and 
receive only one. 

As long as the wavelengA, on which the. instru¬ 
ment operates is kept secret, there will be no danger 
of an enemy sulimarine tuning in to catch the mes¬ 
sages. And even should an enemy find out the 
wavelength, enemy vessels would have to be equipped 
with the apparatus for receiving the message at such 
a tune us it might get into the direct beam of the 
sound—a situation whuh might happen, hut is not 
probable. 



DR HARVEY C. HAYES, THE INVENTOR 


A doifup of the electrical apparatut for trarumltUng the 
voice from one point to another under the water, as it 
would appear tet up in the submarine 

Experiments now being conducted at the Naval 
Research Station hold out an alluring future for the 
instruments. The apparatus ia aimple and inoffen¬ 
sive looking. Tlic same harmless transmitter, which 
resembles the top of a fireless cooker, is also used 
for the receiving disk. It is made of two circular 
plates, each being about as large around as a saucer, 
iletween them are thin sheets of quartz crystal of 
the Piczo-clectric type. The plates are mounted in 
a circular piece of steel, which in turn is mounted 
in the end of an iron container, a pipe-like affair 
on the bottom of the ship or on the side of the 
submarine, so that it comes directly in contact with 
the water. 

Electric wires, carrying an alternating high-fre¬ 
quency current, pass through the pipe and are at¬ 
tached to the sleeel plates When the current is sent 
over the wires, the quartz between thfc plates expands 


and contracts and sets the disks in motion just a little. 

It is these small movements of the disk which send 
out through the water the super-sound waves. A 
receiving instrument exactly like the transmitter on 
the other vessel to which the communication is ad¬ 
dressed vibrates in sympathy with the wave and seU 
up a current in the instrument, which is heterodyned 
down to a wave the human ear can hear. 

Up to the present time, the instruments have not 
been tried out on submarines, hut experiments are 
being conducted from two barges which have been 
towed out in the Potomac for the tests. Not only 
have the men been able to talk to each other at 
distances of two miles or more, but every quality of 
the voices is reproduced perfectly. In transmitting, 
the carrier sound wave is modified by voice inflec¬ 
tions and the modifications come back through the 
detector. 

To make assurance of the reproductive quality 
of the instruments doubly sure, the men have played 
phonograph records near the instruments, choosing 
the most difficult operatic selections, but the selec¬ 
tions have come over as perfectly as if the phono¬ 
graph were in the same room. 

The high-power vacuum tubes, commonly used to 
supply energy in radio transmission, are being used 
for the alternating high-speed current, and the tele¬ 
phoning is being done at a pitch of 120,000 kilo¬ 
cycles. This is astonishing m view of the fact that 
the human ear can ordinarily hear only the sounds 
at a pitch of from 30 to 30,000 kilocycles. 

There seems to be only one kink in the new 
method that may give trouble, and that is due to the 
fact that sound waves travel much more slowly than 
radio waves. It takes a sound wave in water five 
seconds to travel four miles. 

Short Weaves Solve the Problem 

The real secret of the invention lies m the peculiar 
behavior of short sound waves as distinguished from 
the long ones. Waves always have the tendency to 
travel out in every direction from a diaphragm. In 
using the instruments of the Fessenden-oscillator 
type, previously thought to offer the solution of the 
underseas communiialions problem, long sound 
waves are sent out in every direction, but upon com¬ 
ing in contact with the irregttlar ocean bottom they 
are reflected back in echoes to the instrument which 
sent them out. 

These echoes of the original signal become so con¬ 
founded with each other that there seems to be no 
possibility of interpreting a message. For instance, 
if an operator sent out a dot and a dash, he prob¬ 
ably would get from five to ei^t or more echoes 
of each sound. Before all the dots came in, the 
dashes would begin coming in. 

The short wav5»*rwind by short waves, always is 
meant short with respect to the diameter of the 
transmitter—also travel out spherically from the o»- 
cillator, but they have a tendency to neutralise each 
other, a fact well known to students of the actiqn of 
sound waves. As a result, thoee whloh travel oi^t 
from the steel disks in straight, parallel lines ore the 
only ones left to transmit the sound, and it is these 
waves which make a beam that can be directed. 

The audible waves, on the other hand, due to the 
distance between their crests as compared with the 
dimensions of the sending apparatus, do not neu¬ 
tralise each other so readily. 
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WORK DOME EQUALS THE GENERATED 
ELECTRICAL ENERGY MINUS INTERNAL 
LOSS. WHICH IS HEAT 


ELECTRICITY IN ELECTROSTATIC CONDITION 
BECOMBS ELECTRO-DYNAMIC BY THE 
PHYSICAL ACT OF CLOSING THE CIRCUIT 




A Tree of Elfsctricity 

It it impottibU to clearly delineale all the ramifications of electricity. We give, therefore, only th0)rincipal applicatio 


0 show their inier-relatio 


ELECTROLYTIC WORK; 
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STrIM^ORE T^RATMENT A GREEK MIRROR 

A pan oj a drrorallvr panrl, complftrlv nunetal Thi^ mirror uvs submitted to microrropic and other trst\ to determine it\ gen- 

tied, yielded to electricrd treutment with aitorush mneners On the basis of these exajninations it was concluded that the mirror 

tng results Dilute caustic soda and electricity was of ancient origin The mirror was at one time fastened to a wooden back- 
reduced the outer coating to sponge copper tng The frame was protected by a thin layer of gold 


BRONZE STRIP AFTER TREATMENT 
After the rough bronte shown on the left was 
treated by electrmty, the sponge copper was 
removed with nitric aad, showing the gold leaf, 
one-tenth the thickness of a human hair 


The Restoration of Ancient Bronzes 


How Corrosion of Antique Works of Art Is Halted and Restoration Is Accomplished 
by a Process of Electrolysis 

fly (John G. Fink and Charles H. Eldrtdge 


|HE rcsioralion of antique works of art 
has always been more or less shrouded 
tn mystery Fortunately, however, we 
are now able to present a new method 
of restoration, liased on scientific prin- 
eiples, the result of the eollaboration of Columbia 
Umversity and the Metropolitan Museum of Art 
The director of that institution. Dr. Edward Robin¬ 
son, goes into tlie general subjeit briefly in a pam¬ 
phlet i^ued by the Metropolitan Museum of Art; 


“Dlaeased” Spetcinienit Affect Other* 

“It IS a general impiessicin among visitors to 
museums that oner a work of art has been properly 
installed, once it has been set on a pedestal or hung 
upon a wall, and more espetially if it has been pro¬ 
tected by glass, its life i' assured for an indefinite 
future So far is this from Ix-ing the fact, however, 
that exactly the contrary might almost be true. Many 
objects bring with them the germs of deterioration, 
if not of uitual destruction, others, though sound 
when they are reteived, are highly sensitive to rela¬ 
tive degrees ol h<at and (old, moisture and dryness, 
and to the utnio-jilK ru impiinlies of our modern 
cities, never so sciuui^ a meiiiuc as they are today 
These dangers are not r oiifmcd id an\ one material 
or cla.ss of matrriiil Jinlecd, there aie very few— 
if any—which can lx; regarded as iininune from one 
or another of them, and when we add lo this the 
knowledge that one ‘disea-wd’ specimen in a show¬ 
case may and frequently does infect ollieis, it will 
be realized that eternal vigilance is the jirici at which 
a curator keeps his colleclidns ni condition, though 
he is often at his wit's end to know how to arrest 
or prevent the disaster with winch he finds himself 
threatened. One is the coriosive green crust with 
which objects in bronze or other ropper alloys are 
apt lo become thickly coated ihrongli long burial 
in the earth, and which not only completely hides 
the details of the modeling and the engraved designs 
but frequently cats deeply into the surface of the 


metal itself, theieby rendering the object valueless, 
and sometimes destroying h altogether. The other 
18 wliat 18 now familiarly known among collectors 
as the ‘bronze disease.' ” 

We began our studies and experunents in January, 
1923 The object of our investigation was to start 
witli specimens of badly corroded bronze and to so 
treat them that the ugly crust should be removed 
and any detail of shape, design, engraving, tool 



DR. COLIN G FINK IN HIS LABORATORY 
He is the discoverer of a netv method of restoring antique 
bronzes and stiver by eleetro-cnemistry 


mark, or other signs of workmanship remaining on 
the specimen might be restored or preserved intact. 

It is generally conceded today that the corrosion 
of metals and alloys iS due to an electrolytic process; 
^nd it occurred to us that if this electrolytic process 


of corrosion could be reversed, a method might be 
devised whereby the metal compounds in the crust 
would l>e reduced back to metal. This line of attadc 
of the problem seemed most hopeful, since other 
methods, such as dipping the bronze into strong 
mineral acids, are far too radical and seldom produce 
salisfartory results. 

It will be appreciated at once that any acid method 
is very difficult lo apply, since it is almost impossible 
lo regulate the action of the acid in such a way as 
to avoid the pitting of tlie underlying metal wlien 
such exists. Furthermore, the metal contained in 
the compounds of the incrustation is removed hy the 
acid, whereas in the ideal case it should be reduced 
and pul back into place. In the case of completely 
mineralized objects, acid would destroy them ^yond 
redemption. 


ObjcKt Made Cathode 

We have given a large variety of methods a most 
careful trial and observed the results. We very soon 
decided in favor of an electrolytic method of attack. 
The fundamental id«a was to replace cathodically 
the metal that had passed into the crust rather than 
to completely eliminate the crust with its metal con¬ 
tent hy corrosive av’ids or by mechanical means. 

Ill developing our electrolytic process we tried out 
various electrolytes used by earlier workers, as well 
as other electrolyte# suggested by our own labora¬ 
tory observations. We finally decided upon a two 
percent solution of caustic soda as the safest elec¬ 
trolyte to use. Finkener’s electrolyte of two percent 
potassium cyanide was found to be unsatisfactory. 

Without any preliminary cleaning, the bronze ob¬ 
ject to be treated is hung as cathode (as will be ex¬ 
plained below) in the two-percent caustic soda solu¬ 
tion, and a low amperage direct current is applied. 
The object is suspended with soft copper wire# and 
is completely immersed in the solution. In case the 
object is very soft and fragile or is completely min¬ 
eralized, fine, annealed copper wire is wrapped 




COPPER TRAY BEFORE RESTORATION 
Thu ttxty wti about six int^ts in diamtttr., It was corroded 
and covered with a hard green crust 

»* 

around ihe object, one to two turns per inch, and 
electrical connections are made with several turns of 
this wire. The anodes are hung on either side of the 
object. (The anodes are the poles or electrodes at 
which oxygen gas is evolved during the passage of 
the current.! Iron, duriron, and platinum anodes 
have been used with auccess. A rectangular glass 
battery jar with a capacity of one and one-half 
(juarts serves well as a container for the treatment 
of small bronxes. For large objects we have used 
stoneware tanks; and there is no objection to the use 
of large tanks made of heavy sheet iron welded at 
the joints, llie object being treated is always made 
the cathode—that is, that pole or electrode at which 
copper, gold, silver or other metal is deposited dur¬ 
ing passage of the current. 

The action of the electrolysis is to precipiUte 
meui at the cathode and to reduce the crust to finely 
divided or spongy copper. If the cell is operated 
for a longer time a compact deposit of metal is 
obtained. If the object treated originally had a hard 
meul surface under a thin sandy layer of crust, we 
may remove the reduced copper film or layer by a 
gentle brushing with a stiff bristle brush or soft 
brass-wire brush. The first step in each case is to 
submit the object to a very careful examination. It 
18 measured and weighed, the crust of patina is 
studied and analyzed to get an estimate of the prob¬ 
able composition of the underlying base 

In the course of our inicstigations on ancient 
bronzes, we have had occasion to examine a number 
of objects concerning which there was some uncer- 



A GREEK BRONZE GOAT 

TUs Uttla iroiua foot was covered teith a hard grar^reen 
(rust. The fore feet mere entrusted end eernemttd together 
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tainty as to whether or not they were genuine an¬ 
tiques. It need hardly be mentioned that there are 
a large number of spurious antiques sold to people 
who are not familiar with even the simplest means 
of determining the composition and age of the object 

Just as there are means and methods of detecting 
a counterfeit “Rembrandt,” so likewise are there 
methods of detecting an imitation or spurious 
“antique” bronze. Although it is true that absolute 
identification of the fraud is not always possible, in 
the large majority of cases we can, by a systematic 
method of physical, chemical, and mctallographic 
analysis, determine whether or not the bronze or 
other alloy is of comparatively recent origin. 

We have divided our method of investigation and 
procedure into three distinct steps: 

1. Microscopical examination of the patina or 
crust. 

2. Metailographic examination of the metal core. 

3. Chemical analysis of the metal. 

In the examination of the patina we may find dis¬ 
tinct crystalline growths of malachite or azurite, the 
tiny crystals partially imbedded in the underlying 
oxide film. Such crystalline growths are most diffi¬ 
cult to imitate and patinas of recent origin are almost 
always amorphous or non-crystalline. NeverlheiesB, 
jhe patina may be recently fonped or applied and 
yet the bronze may be genuine—in fact, very many 
of the genuine bronzes exhibited nowadays have 
patinas of recent or artificial formation. 

CofToaion Products in Layers 

Accordingly* if the microstnicture of the malachite 
or azurite particles m the crust or in the patina is 
distinctly crystalline and interlaced with the copper 
oxide layer, the bronze is very likely genuine. But 
an amorphous malachite deposit does not necessarily 
unply that the underlying bronze is not genuine. 

Under the outermost coating of malachite or 
azurite or clayey material, there usually is found, 
in the case of genuine bronzes, a layer of copper 
oxide, reddish-brown to reddish-black in color. It 
is usually of considerable thickness and is not readily 
applied by any rapid artificial process. Further¬ 
more, very often the products of corrosion are im¬ 
bedded deeply in the metal next the crust. 

In the metailographic examination of the bronze 
we find additional proof as to whether or not the 
bronze is genuine. Taking a very fine slice of metal 
from some inconspicuous part of the bronze, and 
preparing this by polishing and etching for micro¬ 
scopical examination, we noted in the case of a 



BEFORE AlW AFTER TREATMENT 
Lan; 4 bracelet of round stiver alloy wire. Rkrti An 
oval bror}ie brar^et sdth snakes’ heads at the ends 
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COPPER TRAY AFTER RESTORATION 
After electrolytic reducluin aiul restoration, the design 
engraved on thi ro/iper ivas nieoled almost complete^ 


genuine bronze that tlicrc is u gradual ihange in 
strui lure as we pass to llie nuler exiiosed edge of 
the bronze; furthermore we somellines noted ehanges 
in the size of certain irysial i oihjionents of the 
iironze, changes that are brought alioul hv a verv 
slow process of “annealing ” 

Chemical analysis must be carried out with great 
care. The results may siipporl the findings of the 
metailographic investigation hy determining chem¬ 
ically that the iiiain body or iiilermr of the bronze 
has a decidedly different (oinjiosilioii from the layeis 
under the outer oxide or patina surfare 

In eontlusion we would like to quote from Hr 
Robinson’s introduction to the museum pamphlet' 
“Me are now well on the way to salvaging bril¬ 
liantly thousands of bronzes wliuh might otherwise 
have been ruined by crude atteinpls at ‘cleaning’ or 
discarded altogether as worthless The artificial 
patinalion of such objects us mav require it after 
treatment, and the cure or previmlion of the bronze 
disease, still call for further study, hut considerable 
progress has lieen made in both, and we are justified 
in believing that satisfactory solutions are not far 
distant. The museum official or lolleitor who hopes 
to find in this rejiort a ready-made formula for 
treating bronzes which any body can apply will be 
disappointed. While Dr Fink and Mr Eldridge 
haye shown that ancient bronzes can he cleaned and 
preserved, they have denioustraicd with ecjual force 
that this tail he done only hv a highly trained expert 
who watches and deals instantly with every symptom 
that develops during his treatment. 



THE BRONZE COAT RESTORED 
The goat was submUted for three days to the elecirolytir 
process, which restored it to the condition shown aboie 
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More Mud Houses 


An Ancient Method of Building Which Has Been Revived in Europe and is Now Being 
Put to Good Use in America 

By Karl J. Ellington 


D in North Africa whole cities are built with 
pise — rammed earth The Moor* 
brought the method into Spam, where 
we find the many centuries old Alham- 
bra palace (Granada) is built in some 
parts of this material. The Romans knew and used 
the method. In Southern France old pise houses are 
plentiful, and it is from France we have the term 
Pise de Terre, commonly shortened to pise. 

We have some old buildings here in America, m 
fact it is quite probable that the pise method was in 
use on the American continent earlier than in any 
other part of the globe. In Central and South 
America the pre-histonc rates have left some re¬ 
markable architectural creations, among which can 
be found proof that these people also knew how to 
build terraces and buildings with rammed earth. To 
this class of buildings, no doubt, belong the Casa 
Grande ruins, Arizona In 16.12 this ruin was six 
stories high and the Government is now preservin': 
what remains of it. The Indians at that time had 
no legends a* to who constructed it. To many it 
is a puzzle by what method the Casa C,rande wa* 
built. But the markings of pise forms can still be 
seen, and wc are sure at least, that that method was 
used in its construction. 

Walls Hard as Stone 

To us it is of more practical value, however, to 
find that some of the early colonists knew how to 
build with rammed earth. One of the oldest houses 
in America is a building of this construction in St. 
Augustine, Florida. It is established that it was 
built in 1556, Another old pis^ building has been 
found in Washington, D. C. According to preserved 
documents it dates from 177.5. A few vears ago the 
present owner of this house attempted to wreck it, 
needing the space for a more modern building, The 
wrecking had to be given up, however, because the 
walls were found to be as hard as stone. It would 
be an expensive process to completely demolish 


Photograph* by Courtesy of the Author 

them. So, the house was remodeled and the exterior 
refinished with while pebble dash 

Similarly constructed buildings are said to exist 
at various places in the south, or where the colonists 


A Way to Lower Building Costs 

In our April 1924 issue we described 
the revival in Amenca of the art of build¬ 
ing houses out of ordinary earth—the 
so-called Pise method. A'large number 
of inquiries came m requesting more par- 
ticuUua. These were referred to Mr. Karl 
J. Ellington who has had much to do 
with introducing this method into the 
Scandinavian countries and is the one 
responsible for its revival here. He tells 
here of the developm«»t which our first 
article predicted. 

We are convinced thst when Americans 
are more generally l^ormed as to the 
virtues of the Pis^ method, there will be 
springing up all over the country attrac¬ 
tive homes, built w^ within the means 
of the average citizen. 


had come from piae-building provincea in Spain or 
France. Thomas Jeffersoq .knew of the method and 
recommended its use, and It is thought that some 
of the old farm buildings near the Jefferson home 
in Virginia arc so built. 

The first studies and experimenU were made in 
this country many years ago, but only a few hundred 
inquiries and very little building resulted up to 1920. 
Just after the war the writer happened to be viaitbg 
in Europe, and introduced the method into the four 
Scandinavian countries. In Sweden and Norway 
now are to be found fine residences and even factory 
buildings as far north as the polar circle. These 
buildings have stood the severe winters up there for 
many years and prove that a pise wall is practically 


as good under the midnight sun as on the equator, 
so far as its wearing qualities are concerned. 

This revival in Europe has been mentioned occa¬ 
sionally in newspapers in America and a few indi¬ 
viduals became interested and sought more informa¬ 
tion on the subject. Some two thousand inquiries 
have been received by the writer from all parts of 
the country, while several hundred have already 
made the first venture or arc now building. Notable 
among these are a beautiful and luxurious home in 
Kansas City and a fine residence in Washington, 
D. C,, of which we give a photograph. In Rockford, 
Illinois, IS a smell house that is so successful, work 
18 now proceeding on a dwelling house. Another 
successful building is in Newcastle, Indiana. In 
Brunswick, Minnesota, a small house was built last 
year and a larger one is being erected this year— 
all by the pise method. 

Good for Hundreds of Years 

Several hundred settlers and fanners in Canada 
are also building with rammed earth. They usually 
start with a chicken house, garage or bam and build 
the living houses after having more facility in 
handling the material. In every case the trial build¬ 
ing has been so successful that large buildings 
follow. In the adobe-building states, many home 
builders are finding the pise method far superior to 
the old way both as to time saving and the final 
result. On the Pacific Coast many are preparing 
to build this summer. The method and material 
harmonises well with the architectural tractions 
grown out of the early Spanish culture in dieae fHtrta, 
with its missions and haciendas, and ocoaaionai 
touches borrowed from the venerable pud5lo orea- 
tions. 

That this type of house is the most healdiful kind 
to live in, can he abundantly proven to anyone who 
will care to Investigate or listen to the evidence. 
The investigator will also find that such a hottse 
will remain good for hundreds of years—ptnctioally 





PXrtt A SMALL OUTLAY IN CASH 
siiA kiitium** Mrttofiou 0/ Katutb^ CiuuUy, Minn^- 

«0«a, ki$t ydw, Th« cuiout tr^ueUd m4<w to set it and 
many itoidar "wwjM” aw* jMUmed thereafter 

in<lMtrttctlb{«; Uwt in fact the ranuned earth wall 
will b«o<«n« Mroi^ and harder with greater age, 
owing to Ac dbeo^l action of weathering. A« for 
foundation, thany atohitecta regard basements as an 
old-fashioned eKtravagance, and many a housdceeper 
has found running up and down stairs to an^i from 
Ae cellar an irksome part of Ae day’s work. 

A Cellar Above Croond 

In building wiA pisd we have one more good 
reason for discarding the old style basement, since 
Ae best kind of a cellar, if wanted, can be built 
above ground and conveniently located near the 
kitchen or even connected wiA the same. In Ais 
way the rammed earA wall also obtains minimum 
cost even for the foundation, for in some localities 
there will be natural stone near at hand to use, tmd 
a little cement will be needed on top only, on which 
to spread Ae damp-proof course. Thus, the ex¬ 
pense of excavation will be eliminated. 

It is of importance Aat this method be taken op 
by farmers and settlers. There Ae conAtions are 
most favorable for gettmg buildings at very small 
outlay in cash. Whatever will reduce the" farmer’s 
expenses will enable him to sell foodstuffs at lower 
prices. Lower building costs will also help many 
young men to choose farming instead of the city. 
Next to farmers and settlers, all people who want 
to live in suburbs or in country homes ought to 
know how to build Aeir homes with Ae soil on Ae 
building site. 

Our pis6 house is not only cheap to build, healthv 
to live in—cool in summer and warm in winter— 
money-saving as to upkeep, fuel, insurance, doctor’s 


iUlERICAN 



A GOOD TYPE TO START WITH 
The fest attempt at building is usually a structure of 
this hind, Vhen facility is attained, larger buildings follow 


bills, and so on, but it is also a house Aat will last 
forever, and, if built right, will wiAstand even Ae 
severest storms and cyclones. This, of course, is an 
important consideration in our middle western states 
—Ohio, Kansas, Nebraska, and so on. 

Great Saving In Maintenance 

If it were commonly known that the very best 
kind of dwellings and oAer buildings can he built 
wiA rammed earA, and if Ae meAod were utilized 
wherever conditions would warrant its use, it would 
mean a saving of millions every year in reduced 
building costs, maintenance and insurance And 
this is only Ae financial side of it. It would mean 
to have at hand a building system that would enable 
every American family to live in a home of its own, 
without a cloud of debt overhanging. This freedom 
from obligation to the rent man would contribute 
much to the happiness of independence-loving 
Americans. 

That by this method a house can be built at much 
lower cost Aan wiA any other material is self- 
evident. since Ae soil to build with, is already on 
the building site and free of cost even for freight. 
This soil requires no special treatment, and the im¬ 
plements needed —a movable form and Aree ram¬ 
mers—can be made by Ae self-builder in his own 
yard. 

A good demonstration of Ac utility of pise on 
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THK OWNER BlilLT THIS HIMSELF 
To biulH thn huaunlmt' at (.osIn Meifi, California, dirt from 
the cellar excmiriinin. uiih barbed title reinforcement was 
used upon a concrete foundation 

the coast is a bungalow recently built in Costa Mesa, 
California, a pJiotograpli of which we give. This 
building IS thirty feet by twenty-nine feet wiA five 
rooms and bathroom, also hall and porch. The 
owner is not a builder by trade and knew nothing 
about It except what he learned from Ae book, 
“Modern Pise Building “ No other help or guidance 
was needed The method is for self-buildcrs. There 
are a hupdred details to be observed and none of 
Aem can be ignored, but they are all easy to under¬ 
stand. Any man with ordinary intelligence can 
follow Aem and do as well, but no one should 
attempt to build with rammed earth with fragmen¬ 
tary information, for pise building is as much an 
art as any other method of building, and many of 
Ae seemingly fine points are essential to complete 
success. 

Opens Up Unlimited PossAUities 

The writer has a pise home, now under way. The 
cellar will be above ground near the kitchen. For 
smoke channels, drainage pipes rammed into Ae 
walls make brick and masonry superfluous Rammed 
earth will be used for '.he floors with open space 
between the ground and the floor, so it will be com¬ 
pletely dry. Round pillars of great strengA and 
some other stunts in pise are features already tried 
out. The next experiment will be a good, tight and 
cheap roof made primipally of compressed soil. 
Here there are a few problems in stresses that murt 
be solved. 

Pise building opens up unlimited possibilities 
and, though it has passed the exiierimental stage, 
there still remain numberless elTeris of architectural 
lieautv and utility to lie perfected 






A VIEW OF THE OLD KIMBERLEY MINE. SOUTH AFRICA 
(■ kat keen workrd to u drpth oj tii’o thousand feet The great open pit would hold a mountmn 


The Art of Cutting Diamonds 

How the Rough Stone Is Cut, Sawed and Polished to Produce the Most Brilliant of Jewels 

By Albert A, Hopkiru 


N IOT so very long ago, sve read in our old 
geography text book the srntenie, “Am¬ 
sterdam iR noted as tlie (enter of the 
diamond-cutting industry of the world “ 
'———I The Htatement is true no longer. To¬ 
day, America leads the world in the value of dia¬ 
monds cut within her borders, and of all her ('ities 
New York glitters mo.st brilliantly with these preci¬ 
ous stones of her own culling 

It has been estimated that all known diamonds 
represent a value of five billion dollars In other 
words, these stones approach the value of all the 
gold accumulated iii the world, which uiiiountb to 
something less than eight billion dollars. 


GETTING THE STONES READY FOR CUTTING 
Before the diamonds are split or sawed the stones are 
marked to shnu where the cuts should be made 


Most of these diamonds come from South Africa, 
about ninety million carats having been mined there. 
Brazil has produced fifteen million carats, south¬ 
western Africa, five million, and India two million 
The total output of all the other diamond-producing 
countries is less than two million carats. Dr George 
F Kunz, a gem expert of international reputation, 
estimates that the total production of the various 
diamond fields is a little less than one hundred and 
fourteen million carats. 

Gutting a Highly Skilled Art 

Naturally, the diamond in its rough state is use¬ 
less except for technical purposes. It must be cut 
and polished with the highest degree of skill before 
It ran take its rightful place as the queen of jewels. 
Early in the history of the lapidary art Amsterdam 
ac(]uircd a monopoly of th# diamond-cutting indus¬ 
try, a monopoly she held until recently. The .cut¬ 
ting of diamonds is a highly skilled art, difificult to 
learn, and mistakes made in cutting are extremely 
costly. Few skilled cutlers wefc to be found out¬ 
side of Amsterdam. Uith the World War, however, 
traffic in precious stones in Holland was seriously 
interrupted. Added to this was the rapid increase 
in the use of gems in the United States. What'worc 
natural than that the stones should be cut here? 
For a long period experiments were carried on in 
a small way, but larger wages offer^ in this country 
were a powerful induce,iieiit to highly skilled Euro¬ 
pean workmen. 01 late years, the industry has 
grown swiftly and to startling proportions. 

Each diamond has its own peculiarity; and each 
one must be dealt with individually to bring out its 
particular merits. The diamond is too precious to 
be wasted in experiment. The cutter must exercise 
wise judgment based on long experience; for an 
unskilled workman may ruin a valuable stone. 


Before, cutting, a diamond is given a close and 
critical examination to determine into which one of 
the recognized forms it c.an be cut to the best ad¬ 
vantage. Upon the decision depends largely the 
profit to be made on the stone. Sometimes it is 
found that a large diamond of excellent quality con¬ 
tains several minute flaws which must be eliminated 
Only an expert can determine how the stone should 
he divided to get the best results. 

When he has made his derision, the exaininei 
indicates by little scratched where the stone is to be 
cut. It then is passed to llie “cleaver,” who divides 
ihe stone by sharp blows on a steel blade This 
process, too, requires wide knowledge of the forma- 



“LOPPmC" OR PUTTING ON THE LARGE FACETS 
This step in the aracets it performed by the resrolv^g 
dUk or lap, uhich it eharged with diamond dust 




ROUGH DIAMONDS AND THE PROCESS OF CUTTING CLEAVING THE DIAMOND 

Twtioy’he ikeuwnd Mlari worth of uncut diamonds. The insert shows the succtjsiot steps After the stone has been marked for cutting, it is divided along the cleavage plan 
in the process of cutting onifppolishing steel kmfe. A sharp blow is aU that is necessary to spin it 


tion of diamonds, for while they can be split easily 
on the proper planes of cleavage, they may be ruined 
if the tool is applied improperly. 

Not only is the stone divided into the desired 
parts by the splitting process, but much of the 
sufterfluous material and the parts < ontaining defects 
are removed by the same operation, There is still 
another shaping process, however, through which 
the Slone ntiiai be put to bring it approximately to 
its final form. TTiis is sawing, a process used widely 
in this country. 

In sawing, ibe atone is first fixed in a holder by 
imbedding it ia a small mass of lead in the end of 
the tool. 'Him mounted, it can be held against the 
saw, which is a small disk of phosphor-bronze ex¬ 
ceedingly thin and revolving at great speed. There 
are no teeth on the saw and it makes no impression 
unless Its edge is kept charged with diamond dust 
mixed with oil. As the stone is slowly cut, every 
particle of waste material, both from the splitting 
and from the cutting is carefully saved for diamond 
dust for use in sawing and other operations; for 
the diamond is the only thing which has been found 
which will I'Ut another diamond. The operation of 
sawing involves a high degree of twhnical knowledge 
and, in fact, is often carried on as a special trade 
within the general trade of diamond-cutting. 

Sawing reduces the stone only roughly to its final 
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sixe. To finish it and produce the many glistening 
facets, sometimes as many as fifty-seven in a well- 
cut brilliant, the stone must be cut or polished. For 
our drawing showing the sequence of operations to 
the stone we are indebted to Mr. A T. Hunt, of 
J. R. Wood and Sons. Formerly, this was done bv 
mounting two stones in separate holders and pa¬ 
tiently rubbing them together, the two faces smeared 
with a mixture of oil and diamoml powder. Now, 
however, the work is done on a horizontal iro;i wheel 
which revolves rapidly and upon which the stone 
to be cut IS pressed by means of the holder. The 
cutting wheel is charged with diamond dust. Even 


with this tpechanital aid the process is slow and re¬ 
quires great patience The cultei relies entirely 
upon his eve and a false move would quickly end in 
disaster. The cutting of a single stone is the work 
of several days The greater the number of facets, 
the greater is the danger of the stone l>eing damaged 
HI the workman’s hands. 

The sequence of operations is shown in our draw¬ 
ing First, the rough diamond is sawed or cleft; 
then It IS cut or shaped, then lopped to make it four 
square, then lopped again to make it light square, 
and finallv “bnllianleered’’ or finished by putting 
on the small facets, when it is ready for its setting 
m gold or platinum 

In the process of i ulting, about sixlv percent of 
llie weight of the rough stone is lost The cost of 
cutting and the ranlv of rc-uliy fine gems m the 
rough account for the high price of the finished 
diamond Weight often is a poor criterion of the 
value of a diamond, since the jiuritv of the stone 
and the skill exercisc'd in its cutting ate what count 
most. 

Diamond-cutting is an mdustiv which not only re¬ 
quires great skill but it is of ancient aiicl honorable 
lineage Although il now centers in New York City, 
Amsterdam mav still lake coinfoil in the thought 
that a considerable iiumlier of llie diamond cutters 
in the United Stales are nuluc Dutchiiien. 














DETAILS OF CUTTINft-FHOM SHAPING THE STONE TO PUTTING ON TttE SMALL FACETS 
Xgit! This is a diamond cutting another diamond. One is in a Ittthe, the other in a holder. Right: Diamonds are cemented m a "dap" or holder f 
BriUianteering or putting on the small facets whtdi are produced on the revolving lap 








The Carolina Wren 

This Happy, Optimistic Mite of a Bird Is a Musician, Architect and Artisan 

By S. F. Aaron 



i]HE early iialuralistK in America, as in 
no other countries, were woefully 
twisted in the matter of naines. thus 
giving the nature observers of latei 
generations some cause for (omplainl 
Not only were absurd appellations used in imitation 
of Old World names, as, for example, the names 
robin, partridge, pheasant, quail, panther, udder, and 
so on, but also such erring terms as make us think 
of restricted habitats Thus we have the term thrush 
applied to warblers and warbler given to many bird*, 
that do not warble and for widely distributed 8petie.«, 
auch titles as Maryland yellow-throat, Kentucky, Ten 
nessee, Nashville and Connecticut warblers, Louis¬ 
iana heron, English snipe, English and French mock 
ing-birds and Carolina wren 
• 

Not Native to Carolina 


Tbe Carolinas have no more right to be honored 
wdth the name of this little songster than have any 
other states south of Middle Pennsylvania and New 
Jersey, Southern Ohio, Indiana, Illinois and Iowa, 
the range of the species not extending far west of 
the Mississippi River, but all over the eaHlerii. soutli- 
em and mid-southern United Slates. Added to this 
misapplied ap)>ellatinn is another specific misnomer 
The syatematist Gmelw, having received .specimens 
solely from Louisiana, called the species Itidoviri 
anus. Although Wilson, ignorant of Gmelin's work 
and falling into the more common error, hud named 
the bird caroUmana, Audubon, Nuttall, Bonaparte 
and subsequent students up to the jiresent dav must 
follow the prior naming. 

Then, as though not content with ihe extent of 
these absurdities, Vicllot wished to pul ihc imoffend 
ing little creature into another genus, calling it mi« 
takenly a leaper of reeds, Thryolhorus This name 
was rejeded for a time, although it is now iidniitted, 
so that, if we wish to be accurately specific in a 
universal understanding, we refer to the bird as 
Thrynthonii, ludovicianus, the reed leaper of Louis¬ 


iana Sometimes one must incline to the beloved 
Burrough’s idea that scientific names are uselessly 
(umbersone and often misleading. 

It is not less amusing to note the variations in the 
ilesenptions of the species. Wilson and Audubon 
< ailed it the Great Carolina Wren and gave its length 
as five and one-quarter inches. Coues and Jordan 
leave off the “great” and note the length of the bird 
as six inches. The United States Government Bulle¬ 
tins and Ridgway give it as five and one-half inches 

It is likely that most bird lovers have their favor- 



^*'"the song of the wren 

This drau/uig shows ihe singing attitude of the Carolina 
ITren. Theie birds sing also whoa they are ^ghung 


lies among these feathered friends that are at least 
lietter understood. Thus, I have heard some select 
the intrepid little hawks; some the wood thrush, 
solely for its musical ability. Others choose the 
kingbird or the shrike. I know one intellectual stu¬ 
dent of birds that most admires the crow. 

The father of American ornithology probably 
favored the bluebird more than any other, as did 
Burroughs, Mauri(,e Thompson chose ihe mocking¬ 
bird. From their complete writings one might infer 
that Job would select some of the sea birds, that 
Chapman most favors the veery, that Stone could 
grow moderately enthusiastic over the purple martin, 
that Ridgway’s favorite is the western meadowlark, 
that Spencer Baird loved the thrasher and that David 
Starr Jordan very possibly agrees with the poet Bry¬ 
ant in his admiration of the bobolink. Others, such 
as Audubon, Nuttall. Brewer, Maynard, Sanvr^ls, 
Coues and Bendire express no preferences. 

Poaseoaea Remarkable Vocal Powera 

If tills deponent may have a feathered favorite, 
one of truly heroic mold and one that is worthy of 
the greatest admiration for its abilities as a musician, 
architect, artisan, iu happy, optimistic disposition 
and ita domestic virtues, then none other tLin our 
little friend, the Carolina wren must be named. 

I confess that the barn swallow, with its excellent 
neat building—cogibing masonry, basket-work and 
mattress makiiig—its cheerful twitter, its poetry of 
motion on the wing and its well managed faroilv 
affairs reaches a close second, easily overtopping all 
but the voluble, intrepid, ever-hiappy, sprightly, 
amusing, more than active, thurab-aiseid gleaner in 
hidden places, the Carolina wren. 

First perhaps is the song. And who, loving all 
that is beautiful, can fail chtefiy to note it! Hxis 
little bunch of flesh and feathers, which, wUh the 
feathers picked off is no larger of body them a shrew, 
is most remarkable for its vocal powers. A certain 
sweetness of tone might be expected, from the fact 
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i)il|‘,dr.» OMl^ «rf i^dfty. Bat 
i CAhnot «atk!4>Ate the wonderful volume of 
eouwl tb«t 4mmm from the throat of this mite. It 
3 * probahlf tme df the loudeit bird songs of any 
kind to be heard anywhere and it comes from one of 
the smallest of the warm-blooded, back-boned crea¬ 
tures in existence. How, without splitting its larynx, 
shattering its palatine bones and jarring its entire 
system to tbe . point of sudden dissolution, it can 
emit such high-pitched and penetrating vocal efforts 
is beyond understanding. How such liny lungs can 
get sufficient force into sounds that sometimes can 
be heard for over half a mile and are always be¬ 
lieved by the listener to come from a creature ten 
times the sixe is hardly to be comprdiended. 

If one may find even a poor excuse for putting 
bird songs Into words, the Carolina wren’s com¬ 
monest utterance may be written; icee/-J0. weet-so, 
iveitt-jo, wiel-to, the eight or ten syllables given 
rapidly and repeated about ten times a minute. The 
second syllable of each note is higher pitched. There 
is also heard, and perhaps as often, a decided! \ 
different pronunciation which may liest be (jjcened 
to tootU-toatle-l-ootU’tootle, the l^t Syllable lower. 
Sorosiimes the notes are pitched so that the highest 
one is about middle C on the piano; at limes, espe¬ 
cially during the breeding season and when (he birds 
are tiding, there is greater rapidity and more than 
half an octave bigber is reached without, of course, 
any particular key being chosen. 
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CONTENTS OK STOMAC.HS OF WRENS 
Lsri Bird nhot tn April CenteS. Bird that in June 
Right Bird shot in October AnLs, spiders, caterpUlan and 
a miscellaneous assortment make up the bulk of Mr food 
Much i\ di^coJt to identify Comparattvely indsgeitible 

parts, tuck as the heads of caterpillars, remain whole longest 


Sings All Through the Year 
Fully as remarkable is the fact that this small 
bundle of energy sings all the year round—on tbe 
hottest days, far into the fall, often on tbe coldest, 
windiest days of winter and more often when a 
bright slants upon a world of whtd-drifled snow 
This habit, shared only by one ether of our avian 
fauna—^ihe mocking-bird—is positively demonstrated 
in the wren's aod^m habitat, but also, although 
less frequently, in jU more northern haunts. 

Penetrate thicjnelkad patches, covered deep by the 
Frost King’s mantle, and tlie roost cheery call you 
will hear, neatly the most musical in any season, 
will be the far-ffung, three-syllable song of the Caro¬ 
lina wren, ft rings out through the frosty air, a 
veritable begcon of sound, at delightful odds with 
the wintry surroundings and the landscape and like 
unto nothing that we may expect, each time a sur¬ 
prise even to him who has heard it before 

Among bird lovers, Audubon showed the greatest 
appreciation of the Carolina wren’s song With his 
not unusual exaggeration he ascribed to it mimick 



NEST OF THE CAROLINA WREN 


. The exttrm is antirdy of twigs and small roots. It U placed 
(n a large brush heap in the woods 


ing sounds and named the bird also the “mocking 
wren,” hut there is not the least reason to suppose 
that the notes are meant to imitate other sounds of 
any bird; not even the bird’s musical trill of alarm 
nor of self-communion is like that of any other bird 
or animal. 

The Carolina wren earns also the unique distinc¬ 
tion of being, among passerine birds, die only non- 
inigratory species uhabiltng temperate eastern North 
America. I have given the closest observation to a 
number of these birds of both sexes and to definite 
pairs nesting in certain localities and not once have 
I failed to note that individual wrens, told by cer¬ 
tain definite characteristics, remained in or near the 
neigliborhood where they nested, perhaps traveling 
half a mile or a little more along lines of hedges 
and thickets to in.sure well-filled stomachs 

At this lime 1 know of three pairs of Carolina 
wrens each of which have !nhabited» sections of a 
few acres in extent, one an old mill site, tbe other 
pairs in patches of thicketed woods and for five 
years they have strictly adhered to their chosen lo- 
I ality. I am only at a loss to know what becomes 
oi the young of two broods each, aggregating thirty, 
successfully reared eaih season. No doubt there !*• 
a large mortality among them, especially from hawkv 
and shrikes; that they do journey away is certain, 
but how far? 

The nests of the Carolina wren differ little from 
those of other species of the same family, except 
that the former are not attached to reeds like those 
of tbe marsh wren nor are they constructed within 
suih restricted spaces a« those ihosen by the house 
wren. Placed in rocky chinks and crannies, in dense 
masses of brush and tbii keta of broken-down briars 
in holes made by the rotting limbs of fallen tree.*, 
always out of the reach of such larger enemies as 
the squirrels, the fair-sized snakes and even the short¬ 
tailed shiTw, the birds need fear only such smaller 
reptiles as the garter and ribbon snakes, more rarely 
the long-tailed shrew, which creatures they combat 
with such fury as often to defeat them. 

I have examined more than forty neste of the 
Carolina wren, mostly in the mid-southern states, 
some in Pennsylvania, Delaware and Maryland and 
have always found them as above described. A bul¬ 


letin of the United States Agricultural Department 
asserts that they are sometimes placed in vines, but 
I have never seen them in such situations. There 
is a great vuimtioii in the material chosen, and this 
variation is not geographic Two nests in Tennessee, 
placed as < lose together as the rivalry between the 
males would allow, were built in the manner most 
commonly employed a rounded mass with the en 
tiancc hole near the lop of one side. And as usual 
the insides were lined with feathers and a downy 
stuff plucked fioni some unidentified vegetation. 
But the outside of one nest was made entirely of 
coarse sticks and twigs, some sliort pieces being al¬ 
most as thick us a lead jiencil. while the exterior of 
llie other nest was sidely of fall grass, sometimes 
called horse grass—possibly lieeause horses will not 
eat It. 

Not even the nest of the ovenbird, thq meadowlark 
nor of Mrs Bohwliite i an equal the sheltering com¬ 
pactness and mass sireiigtli of the Carolina wren’s 
nest The female does it all, liut should her lord 
and muster, who is often woefully henpecked, dislike 
the situation for any reason- and such is frequently 
the case—he will build a nest of his own in which, 
at limes, he may roost. Tins nest is generally quite 
superior to that of the female, being more bulky, 
belter put together and softer inside, hut invariably, 
I think, she turns him down, occupies her own man¬ 
sion ami the little ones arc reared therein, I>emg 
fed also by the paternal hustler The wren-like 
agility of both parents, surpassing perhaps almost 
any other bird even of its nearest km, insures an 
abundance of nourishment to the young, who fly in 
about two weeks after hatching. 

lu Food Mainly Noxioua Inaocta 

The contents of the stomachs of birds have been 
lurefally studied in Washington, the averages being 
quoted as very representative. In my own obser¬ 
vation of those birds of the species, shot for museum 
specimens, the general menu holds much alike in 
all, with some differences in percentages of species. 
The busy little gleaners get those insecu that fre¬ 
quent the places where tbe wrens seek shelter; thus 
spiders, ants, barkflies, ground beetles, black 
crickets, cave crickets, the caterpillars and chrysa¬ 
lides of moths and those arthropods that crawl into 
lowly places to hibernate, naturally compose the 
hulk of the bird’s food. Some of these creatures, 
such as spiders and certain rapacious insects are 
beneficial, but it i* safe to say that the majority are 
noxious species. Thus the economic value of the 
Carolina wren is assured, and, since this is the case, 
eiery effort should lie made to protect it. 
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ANOTHER NE.ST OF THE WREN 
Thii nest was found in a scrap lumber pile In conttmt tn 
the other, the exterior u made of grass 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household AppUano^ 


Conducted by Albert A. Hopkint 



Eff^^oking Device 

E very hou»ewif» will apprwiatr 
l»te«i novelty (or the kitchen. It ii 
egg cooker, aerver end iletector From 
to lix eggs nisv be boiled in thia devlt 
one lltne. When thej are taken out of 
water, they may lie served on th( tabli 
rtiU cooker Spoileil egge may be dele 
when bulling, beiuiiae they will float ou 


Anti-Glare Auto Lamps 

T hese new automobile anti-glare lamps 
wiU undoubtedly eliminate many auto 
WT«ek« which result from the deadly glare 
of «n oncoming car. They come in sets, 
two to a cur One lamp ts placed on the 
fender on tlie left aide of the car focuaed 
U> the roar. The other lamp Is placed on for inspection 

the right fender and is fm used to the front opening in th 

of the car The lamp on the right gives movinp thi Im 

full vision of the road ahead and tlie one moving tlie co' 

on the left gives the oncoming car behind a 
light on the road 


Safr Lowering of Tools 

I N almost any industry, and particularly 
in the electrical trades, it is often neces 
sary to raise or lower u usil to a workman. 
Throwing tools from an elevation has re¬ 
sulted in thousands of serious accidents 
The Detroit Edison Corapanv has solved the 
problem by aiucliing rings to the various 
tools so that a line may !«■ secured to the 
ring. The tools lan thus be lowered or 


Motor-Driven Babrock Tester 

T he Baboock cream tester lias now beet 
provided with a motor who h adds to in 
speed and eJficioncy It is also arranged s< 



Babcock tester witb caver removed 


An Endioh Innovation 

F rom the oTympla ilinw in Lnndoi 
illustrate a car equipped willi a con 
tool chest built into a panel of the duo 





A Shiftable Top for AutomoUlM 

T he lop ia of rigiil oonoiruction and it 
shiftable by hand to aitd from a pooition 
testing on the rear deck. Counterbtilanciag 
Springs carry tbe dead weight of the top 
so that DO appreciable effort is neoeoaary to 
effect tbe shifting o]peration. This type of 
top structure allows the o«r to be otangod 
in a moment from wt uncovered roodatet 
to a weather-right coupe. Door windows 
rack up and the quarter windows qulekljr 
clamp into place. These Utter windows are 
hous^ in I compartment back of tlie seat 
when not in use. A movable panel in the 
top allows use of the deck seat when the 
top is lowered. The top consists of an ash 
frame, padded and covered with water-proof 
fabric. It is securely clamped in either 
position so that no shake or rattle is pos¬ 
sible With the roadster increasing rapidly 
in popularity as the sport type of cor, this 
top construction is interesting because it 
offers an improvement needed in the road¬ 
ster, namely, a top which is easily lowered 
or raised and one which will not looe its 
appearance by repeated lowering. Further¬ 
more, the fact that the car is quickly made 
into a snug coupe If the weather becomes 
inclement is decidedly advantageous 

An English “Safety Line” 


center of the North Circular Road, say The 
Enginrrr, an illuminated line over 30 feel 
long has been Uid. The "line” is contained 
in a wrought Iron trough sunk to the road 
level. In the trough are electric lamps, and 
tbe trough is closed with alternate sections 
of reinforced white marble and prism glass. 
Thus the line is visible both by day and 
night. The lighring up and extingafadilng 
switch Is oontToiled by a clock. 


ihifuble by hand from a poslUon rristtaf om Htt nar 6etk tp the pasill«Bs ahown In dss illnalnitlaM 








5«f««r for iHibr’t bonhi 

4 Bumper for the BabyV Bottle 

B ottles »re apt to fail from baby bands 
and break. Thla rubber frame for them 
afforda protection afainat aucb accidenu, be- 
cauae It provldea an anti-skid grip for little 
hands. A bottle thus protected will not 
break, nor will it roll out of reach. The 
. frame need not be removed when the bottle 
is washed. 

An Improved One-Man Saw 

A n improved hand too! which is being 
used by a number of telephone and 
public service companies, though designed 
for the farm, la abown in the iliuairations. 
Some of its advantages will be readily leeii. 
It win do tbe work of a two-man taw, with 
out making it necessary for the operator to 
stoop It folds compactly for trans{>urtation. 
has a spring tension that feeds the saw ac¬ 
cording to the strength of titc operator, in 
any position desired; and it is moderate in 
price, The principle on which (he saw work« 
is based on tbe operation of a pressure bar 
A steel coil spring connects the pressure bar 
to tbe handle and operates to keep Ibe saw 
pressed against the log at all times, causing 
the blade to cut at e^lently on the return 
stroke as on the forward one, and without 
increasing the labor of the operator The 
spring is adjustable so that the pressure 
can be regulated to suit the width of the 
log to be sawed The tool consists of a 
strongly built frsme of tlie best steel tubing 
with oil joints brased and a saw blade of 
finely tempered rolled l^age saw steel 
The saw teeth and rakers are of special 
design, delerminod by yesrs of actual ex 
perience by R. W. Graves, a Canadian 
woodsnun, the inventor of tbe saw. 


An Kuaily Removed Bottle Cap 

^''O ii|ii-,i tills new bottle it will be un 
k niie^«ar> in srari h for a bottle opener 
or for u liandv nail on which to np off tlie 
cup Till' iini of ilie bottle is conslrucled 
in sin li u munnci tliat a ledge guides the 
blinle of tlie opining medium upward so 

ibiit it I.IS in (onlai'l with llie crown cap 

wilbout hlnlking llie glass locking rim. A 
coin, kev, knde, or any flat piece of metal 
applied umlri ihi edge of the tap and 
twisted will riniove llie cap without any 
muiilalion. and tin rcsial value of the bottle 
IS presirvid, for the lap may be put on 
again and il will be light In the use of 
ibis new devii e il is claimed there is nol 
llie danger of chipped bottles width is oom- 


Greaaing the Auto 


greasing the auto llie extra pressure on tue 
grease is jiroiluced by a piston operated bv 
a ven fine strew thread A handle on the 
outside iierniiis of the booster being operated 
by a few turns of the fingers—raising ihe 
pressure fnim an average of five hundred to 
five thousand pounds This is a great ad¬ 
vantage in cases of clogged or tight bearings 
wbiib resist the pressure of the ordinary 
grease-gun 

A Handy Rod for the Angler 

W ITH a locking device the guides of tbe 
fishing rod shown on this page are 
kept in perfect alignmeni. The caps, when 
screwed down, lock the joints in position; 
and they cannot creep out of position, even 
under the heaviest use The ferrulea arc not 
depended uixm to hold ihr sections together. 
Our illuslralion shows the butt section abtiut 
half way out of the liandlr It also showa 
the noli h in tin handle pari and the section 
winch, when lield logciher. prevents twisting. 
To insure against rusting from the inaide, 
each section is tnvered first wilh a rust proof 
priming coal, which is baked on, and then 
with two coulB of Imigli, glossy, baked 
enamel 
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Loading anchor ior autoniobllea 


Metal Loading Anchor for 
Automobiles 

T his new anchor for automobiles cuts 
down the labor and aaaures safety The 
construction is clnarly shown by the eiytrav- 
ings There is no danger of the aiiclior 
injuring the tires, bocniiae the machine is 
suspended from the hubs Tin, metal am hoi 
is very durable and is for this reason aupe 
rior to one made of wmid, wliuli is only 
good for one trip 

“Dryice”—a INew Refrigerant 

U NDER this name a very useful prepara¬ 
tion IS now being marketed The name 
IS a trade mark and stands for solidified 
carbon dioxide gas It turns to a clear dry 
gas without giving out a liquid Rliysieally, 
it resemblea a cake of well-packed fine snow, 
harder titan waler-ice and nearly twiie as 
heavy It is shipped and used in a paper 
wrapper. This product makes it possible to 
buy ice cream on the way home from the 
office and consume it six hours later A 
disk of dry ice wrapped in an insulating 
compound is plaeed in the rnntainer first, 
then the up cream Our engraving shows a 
atore window in Uoslon with the produrl dm 
played There is no danger* of drip because 
when the ice wastes away ii i* in the form 
of a gas. "Dryice” is most efficient for re 
frigerauiig show windows, a job which has 
always been difficult with icc-encrusied pipes 

Taking Shot from the Soil 

W ITH a new invention, a speiiully con 
sttucted sluicing machine, Charles 
Loveridgc and A E. Cox arc atlemptiiig to 
Jear shot from the ground on which the 
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“Dryico” la really solidified carbon dioxide 


Poitland Gun Club, Oregon, has been shoot¬ 
ing for yesrs The held has been plowed sev¬ 
eral times, and the ground to a depth of ten 
inches Is filled with shot From the dirt 
that clung to the roots of an old corn shock, 
a tablespoon of shot was panned; and four 


hours’ Work with the sluicing apparatus over 
a surface roeaaunng about six by twenty 
feet yielded six hundred pounds It Is esti¬ 
mated that there are about one liundted tons 
of shot to recover. Probably other gun clubs 
could iioe the machine to advantage. 



Taking shot froM the toil 



Side view of the anchor 


A Mechanical Paoer 

D esigned to revolutionise the coaching; 

and training of track athletes, a ma¬ 
chine called a "pacer” has recently been 
invented by Coach Thomas E. Jones, of the 
Hiiiversily of Wisconsin. Madison Officials 
claim that the device will be invaluable in 
leaching runners how to judge their pace. 
The invention, the result of four years of 
expenmciit, is merely a wooden box With a 
hell in il. and so cunsrructetl and timed that 
the hell rings at regular intervals. A runner 
attempting to do the quarter mile in sixty 
seconds will set the machine to ring every 
twenty seconds Every lime he completes 
one of the three laps on the indoor track 
at Wisconsin he can check up on whether 
he IH running ahead or behind schedule. The 
same scheme is of use in judging pacing 
for distance rubs. 

For years puarlies have held a watch on 
their men and instructed them after each 
lap of the track witelher to maintain, de¬ 
crease or to increase their stride, but Coach 
Jones has invented this ingenious insirumenl 
which can be set to ring at any desired 
interval Experienced runners can frequently 
catimatc within one or two seconda the time 
11 has taken them to run a mile, gaged by 
their stride and the pace set Nurmi, the 
groat Finnish runner, carries a stop watch. 
The same machine will be used by Coach 
Vail of the Wisconsin crew for rhythm in 
training the “V'arsilv 8” The machine will 
be used also on the outdoor track Conga 
will be placed at intervals of one hundred 
and ten yards on this quarter mile track and 
wires will lead to the machine so that the 
dial can be set for any speed desired The 
device is jiortBble. 
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Ikmbling the Automohile 
MUettge Per GMan 

As eyerybody knows, the objoct of the 
csrbnretof i* to furnish "gas” or gssobne 
10 the moh^. Gesollne being « liquid, it 
gets^» the motor partly as a vapor (in 
gaseous form) and partly as a hue mist, due 
to the notion of the jot. This latter is 
undesirable, as it makes a fuel of variable 
ooroposition and richer than is economioal. 
The beat results are obtained by the use 
of a wholly gasified fuel mixed with air in 
thr proper proportion. This ttt brought 
about, aooording to Augustus H Gill, PhD,, 
ProfesHor of Technical-Cheirucal Analysis, 
MsssachusetU Institute of Technology, by 
the thro-wlng-out of the gasoline mist or 
droplets from the csrbureinr mixture, by 
the highly ingenious and comiisct attachment 
knovm as the Bursicy-Trask Fuel Adjuster. 

Uriefly described, this consists of a bowl 
heated by a portion of the exhaust gases, 
containing a rotor with vanes curved at the 
lop, which by centrifugal action, separate 
nut the mist, dust, and in on, from the gas- 
oline^barged air stream 

The apparatus is attaclied between llie 
larburetor and the manifold, in the sec 
lional view, G shows the bow] of aluminum 
or aluminum alloy, heated by a portion HH 
of the exhaust gases: a portion only being 
used, so as not to heat the gasoline vapor 
loo hot. The amount of heating, according 
to the season may be regulated by a damper 
K shows the |mh ket into which the atomized 
gasoline or gasoline mist is thrown road 
dust is also removed from the sir stream 
and collected here. D shows the rotor in 
the air-gatoltne stream. This is made up of 
six spiral blades, curved over at the top, 
whtch are fastened to a hardened steel shaft, 
which tuns In a jewelled bearing of sap¬ 
phire, with end stoned of the same This is 
lomparable with the balance wheel “staff" 
and bearings of a watch, and has a similar 
length of life, sapphire being next in hard 
ness to the diamond 

The rotor D Is eel in motion hy the air 
gasoline stream E from the carburetor. This 
stream moves with astonishing velocity, at¬ 
taining a speed of a mile a minute. As is 
evident from the figure, It throws out by 
centrifugal force, all heavy particles passing 
through it, It will even separate oil from 
gamdinel These heavy particles (tile gas 
oline mist and road dust) fall into the 
pocket K Herr all the gasoline fit to burn 


is changed to vajior hy the heat from the 
hot gases surrounding HH, and passes up 
into the manifold It will thus he seen 
that the device takes the heavy "ends" or 
kerosene-likc stuff out of the gasoline The 
Instrument practically effects a redi»lilla 
non of the gasoline on the car itself, and 
furnishes the motor with a purer and much 
more uniform fuel, snd one that is readily 
and completely combtislible These “ends” 
collect in the pocket KK. where they are 
washed out from time to time togetlier with 
the road dust 

The heavy “ends” when introduced into 
the motor, by the ordinary carburetor, cause 
the fidlowiiig troubles, which are too well 


known to every niotorisl 1 Formation of 
carbon or soot Hue lo imperfect combustion 
2 Formation of tarry matters which cement 
together the actual carbon above formed 
with the road dust, lo make the familiar 
deposit of “carbon" This clogs the valves, 
prevents their sealing, and grinds out the 
pistons, rings aiul evllnders 3 Tlie heavy 
ends wash the oil off the pistons rings ami 
cylinders, and prevent adequate luhriiation 
They find theft way into the cratikcnsi and 
thin uui the oil The road dust also mixts 
with the oil in tin crankcase and we.ars nut 
the bearings 

Discussing ilirse different troubles, we 
find 1 The soul forinalion is dm. lo loo 


roll u inixlun llicrr being insufficient air 
presenl lo biiiii all tin carbon 2 Torr) 
mutters Hi I due partly lo imperfe.cl coinliiiH 
Moll as disiribid In 1, and partly to tin 
liijvv oils I oinposiiig liir heavy ends 3 
rile lieavv mils Tliese art at present in 
tviiuliJt III tile iiiuniiiaelurc of gasoline 
1 liey 1111 nniversally rwoginreil as harmful, 
lint Luiinol as yet («■ clieaplv ebminaltd 

1 111- IIIMIIIIIIII Ill was pm on a Ford run 
ulioul and opirilid by different drivers Thi 
method ot opi lulion wus as follows The 
gusoiioc Ml till tank was always measured 
li\ allowing tin i ur to stand upon a certain 
hvil concrete slab iiritil the ga.snline was 
still I Im deplli 111 till lank was measured 
wall the usual imusiiriiig stick, whirh had 
been carefully caliliiiaed, Riving easily tenths 
of a gallon Tin (vilonieier was m w, and 
gavt riadiiigs lo tinibs of a mill The tiri 
of the lyclomrter wlieil was kepi propcriv 
inflated Tile lar was opi rated in llirei 
different dim lions -nortli, south and west 
inide; as nearly ideiiMiat weather conditions 
as possible over the same roads and at 
pracMiully the sanii an rage speeds 

Average of stven runs without the ad 
luster—10 2 milts pi r gallon Total 
mileage ,(7,T 

Average of hie runs with the ailjiisier 
- ,3-i 2 milrs per g.ilhin Total mile 
• age 236 

Showing a gain of IT miles pt r gallon, 
or 78 T percent 

1 have no doubt that in warmer weather, 
and under more favorable conditions, a gain 
of 100 pen 1 nl would lie found or the mile 
age per gallon would be doubled, which 
has actually been atlaimd in one run This 
will hold true espettally with the new and 
more perfeelly made iiisiriimenn 


A Museum of Sounds 

UkSgAKt II workers in anthropology, tin 
science of human culture, use phunngraphs 
for ri cording permanrnt records nf the 
speech and music of primitive peoples whom 
the onward march of civiliralion has marked 
down to disappiur within a fi w gcnerulums 
but only sinci the eiul of the last centurj 
have comprelieiisive lolIrcMons of ret.onls 
been ayatemaln ally iiiadi fur s. lentifie pur 

One of the first KieiiMhc instiliitiona I" 
lake up sutli woik was tin Academy of 
Sciences in Viiiina wliith tsiablished gome 
twenty fiv. veiirs ,igu iM now well-known 










Th* “CMiem GoddMa," a miniature loromollve In rcfular frelghl-and-]Mua4»ig«r 
service In England. It draws ten cars at 35 miles per hour 


Phonogramm-Archiv, or “PhonoKram Ar 

Metal raatnees made by a galvanizing 
prooeaa, from the original rreord are the 
nucleus of the Pboruigram Archives They 
will last for hundreds, periiapg thousands of 
yoara, and they seem almost indeHttuciible. 
even by fire. Today the Archives contain 
more than three thousand of them They 
have been made from records taken in all 
parts of the world, always under scientific 
control. 

The records are classified into four msfn 
groups; those of philological and Ixnguisiic 
interest, those of musii at mleresi, “voice 
portraits” of well known persons, and records 
of interest to students of medicine and 
phyalcs. It IS impossible here, of course, 
to give a list of all ihc languages in the 
eoNection. but some of the more curious 
ones may be mentioned, for instance, the 
Spanish of Paraguay, the "Spanioliah” 



A Cerauin 15-tndi-gage paaaenger 
trufn at the recent Munich Tranaport 
Exhibition 


apoken by Balkan Jews, and all the exiatlng 
Celtic dialect#—Weiah, Irish, Gaelic, Manx 
and Breton 

A point hai been made of securing, as far 
aa posalble, languages or dialecu which are 
dying out. In a few years the Manx, and 
lUsque records, for example, will be of 
unique historic value. Another particularly 
valuable set of phonograms is the collection 
of Sanskrit records, made in tlie Brahmin 
priest schools by the meteorologist Felix 
Exner while on an expedition to India in 
1904. 

Aipong the records of the stieecli of primi¬ 
tive peoples, the Archives owe those taken 
among the Kaiahari Buahmen, and in New 
Guinea, to the late Professor Rudolf Poch, 
the well-known ethnographer and anihropolo 
gist. It is of the greatest importance to 


science that the language of the ancient 
race of Rtiihmen, now almnat extinct, haa 
l>e«n preserved from oblivion In this way. 
This language is of peculiar interest, and In 
the plionograph records the “clicks” and 
other characteristic sounds made by those 
people as a part of their speech can bo 
plainly heard. Such record# are of enor 
raous value, not only for the student of 
phonetics and philology, but also for the 
ethnologist and student of folk-lore. 

The group of musical records also covera 
an extremely wide held. The chief feature 
of the musical department ao (ar is the 
wonderfully rich collection of exotic records 
from other lamis. Papuans can be heard 
plaving on bamboo flutes, and Zulus singing 
their dancing war-songs, hunling-aongs. and 
wild laments The plaintive sounds of the 
"cornemuse” of Brittany and of the Scottish 
bagpipes are not wanting. 

One very strange series of records shows 
the peculiar way of chanting the Bible prac 
tiaed by certain Eastern Jew#—a subject of 
study equally iiiteresting to philologist, 
ethnologist, or musician The reconis. of 
course, are very ofleii of many sided inlereat. 
as. for example, the Sanskrit collection, or 
the strange old “Regos” songs sung by Hun 
garian peasants on New Year’s night, and 
thought to date from heathen times 

The third main group of the Archives’ 
records, tliat containing the voices of famous 
persons, is small as yet. but already has 
historic value Some of the speakers, notably 
actors, can already be distinguished by tbmr 
speech as belonging to a past generation, 
although the oldest of the records does not 
go back more than twenty four years Thue 
quiekly do the fashions of speech change! 
Il Is easy to sec that such a gallery of “voice 
portrails” may be of enormous inlereat to 
both scientists and historians in the future 

Miniature Locomotivet and 
Railroadg in Europe 

By tile courtesv of Mr Henry Greenly 
I Assoc Inst Isico Engineers, England! we 
present the accompanying photographs and 
the following data of an interesting develop¬ 
ment of miniature railways and locomotives 
in England and on the continent Mr. 
Greenly, the designer of these locomotives, 
who has devoted the greater part of 2.S years 
to the development of IS-inch gage railways, 
writes us that he has designed miniature en¬ 
gines for ihis gage on railways operating at 
Eskdair, KhvI, Margate, and that he is in 
close touch with Herr Roland Martens, who 
is carrying out similar work In Germany 

Here, in America, we think of these little 
locomotivea as being used for pleasure, 
mainly for exhibition purpoaes at amuscinent 
parks it will come as a surprise to many to 
learn that the larger part of these little fel¬ 
lows have been designed for, and are In use 
on, a commercial railroad seven miles in 
length whteh traverses one of the moat beau¬ 
tiful valleya in the mountain district of 


The ‘^Rtver Eak,” a miniature loco 
engines arc not toys, but most 

Northern England. Starting at Ravcnglass. 
a junction on the main broad-gage line, the 
IS^uicb line, which lias taken the place of 
the onginai 3-foot gage railroad built in 
1875, la in service throughout the year, carry 
ing passengers in the summer months, and 
bringing out rock and orusbed stone through 
the winter months. This line between Raven- 
glaaa and Eakdale haa proved eminently suc¬ 
cessful during the past tern years. 

Mr. Greenly designed ills first 15-incb 
gage locomotive in 1904. which was teated 
out on the Duke of Weaimlnater’s private 
railway at Eton Hall, where it carried trains 
of 60 paaaengen at 26.4 miles per hour. Six 
of theae were built and are still running. 
They are of the American “Atlantic’’ type, 
with 18-ineh peopled drivers and 3%-i«eh bv 
6'inch cylinders. Then followed a larger 
model with A'H-inch by 644-inch cylinders 
and 20-inch wheels. One of these more 
powerful IS-inch engines was placed on the 
Eskdale line In 1915 It is still in service 
and baa covered over 150,000 miles. This 
engine formed the basis fur similar Pacific- 
type engines, of the type shown in our illus¬ 
tration with six-coupled drivers. The lost 
carried a pressure of 180 pounds per square 
inch. 

These later locomotives have wide fire¬ 
boxes. fulloHing the American practice. Mr. 
Greenly slates that in such small locomotives 
the proportion of the boiler, in relation to the 
oyhnder capacity, should greatly exceed 
the figures generally accepted by makers of 
small-gage industrial locomotivea. 

The heavy peaaenger iraftic is iranaferred 
from the main-line trains at tUvenglaas 
Junction, and frequently over 500 passengers 
are unloaded at this station at once. The 
newer engines can deal with 260 passengers 
in a single train, and traverse grades of aa 
rauoh aa 2Mi percent The latest locomotives 
are one-third full size, which is the accepted 
tundard for all future ISdnch gage locotno- 
tWea. Many of the trains run the whole 
seven miles non-stop. This is indeed s test 
for endurance. It is only poseible by the 
use of ample heating surface, duplicate in¬ 
jectors, water gages, and tenders, holding 
aulBoient water for the round trip. The first 
“Mikado” engine to be built in England wta 
the “Rivet Eisk,” with eight coupled drivers. 
It bas hauled 270 passengers on a 30«ar 
train. Two engines of this type, built for 
Count T^orowski, have made 35 mllea an 
hour with 10 cars. At 45 percent cut-oR they , 
have developed 40 horsepower. They have 
hauled 34 tone up a 1 in 60 grade. Their 
cylinders are SK by 8Vk inohea; drivers 2544 
iiudiea diameter; boiler pfitnure 100- ponndt 
per square Inch: tractive eSorl 1470 pounde; 
total weight, locomotive ahd tender, 178/100 
poimda: total length 24 feet 9 inches; width 
37 inches; height 57 inebet. 

We ahow a view of a locomotive built by 
HeiT 'Martens, from Mr Greenly’# deeigni, 
for the Transport Exhibition at Muoich. 
Three ware bitiJt, following the dadgn of the 
23>orowski locomotive. 


their keep by work, year afur year 

A Nete Way to lUuminate 
Mieiv»eopea 

When using the compound microaoepe il 
la necessary to throw r^dvely strong 
on the object which it being viewed, ^woya 
this haa Imn done by means of daylight or 
electric light, the rays being reflected on 
the object either from above it or from 
below it 

Now that the procem of making fused 
quartz glass in various sixes and ahapea baa 
become practicable, a new way to illuminate 
the object under the microaoope haa been 
found. A bent rod of the new quarta glaas 
is placed under the object, aa shown in the 
lllustrallun , 

If one were to do this with ordinary glam, 
however, so little of the li^t that entered 
the end of the tube would find its way 
around the comer that the anangement 



Light fnnii the lamp follows mp 
throogh the solid quarts rod, iilsrad* 
noting the object 


would be uaelesB. It is, however, a peculiar¬ 
ity. of fused quartz glaas that will 

'follow through it, around a comer—a 
phenomenon which is almost uncanny wfaeo 
observed. 

The ftcu that quartz absorbs a very araiJl 
portion of the light, and hat a high ntdting 
point, make Ita use in this wotk advan¬ 
tageous. The light conveyed tbrough a wlid 
quartz rod is aulBolently brilliant to tUuml- 
imto high-power objectives srit^qt the 
additional use of aubstage oondantrict. The 
rod also glraa better detail than dte ordi¬ 
nary medioda of illumiastion. The euda of 
the rod are ground uniformly, but pot pol- 
iafaed. Diffused light thus rdpidiiad Ohvbtea 
all trouble from fanagea of the filament- l< 
is sUo poseible to work farther from the 
Ught acurce to avoid hearing of epeotOMUH. 

, , (Gogriwed on' ; 


»tlve. hauling rock from • qnairy. Tboau 
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the versatile wood 
of the industries 

In the design of wooden parts for 
hundreds of uses, HARD MAPLE 
affords advantages of the utmost 
economic and structural value. 

Its extreme hardness with uni¬ 
formity of structure — great 
strength in proportion to its 
weigm — stability of shape and 
resistance to wear—smooth sur¬ 
face and adaptation to any finish 
—these assure a diversity of use 
and efficiency in service, which 
only HARD MAPLE can give. 

Because of this rare combination of 
qualities, HARD MAPLE enters, as first 
choice, into aNmyriad of manufactured 
articles, filling almost every human 
need-—among the trades, in sports and 
music, for vehicles and machines, on 
the farm and in the home, flooring, 
building construction and the lower 
grades for superior crates and boxes. 

In utility, Michigan and Wisconsin 
HARD MAPLE is practically unlimited 
in its applications, but exclusive in its 
supremacy as an industrial hardwood. 

Get All the Facts about HARD MAPLE 
Send TODAY for this FREE Book 

60 Paget, 32 illustralunu, 10 tablet on 
offictal itrentth letls and comparatirt 
data on all Amertcan Harthaoodt, 

An Authentic Reference Work that You Need! 


The Northern HARD MAPLE Manufacturers 

311 r R. A BuUdina, Oshkosh, WU. 1; 

NUTE4 H.rd M>pU msv b« lud in .Mpmcnu ^ 

with B«'ch, »ln:h snd t.lh.r dnlr.blc Northern 
H.rdwood. Wnt. for Il.t of m.mb« mill. 

THE HARDEST HARDWOODS j 
GROW IN THE NORTH 


MiM S. B. Leiter, meurilognphiat, in tbo 
tMMtcii Uhoraiory at tl» C«ii«ti 1 Ekctric 
Compsny, has been obtaining satiifaotary 
resulu with aeveral type* of clear fuaed 
quartz illuminatora. For use with the ordi 
nary email miuroecope, a balf-incli quartz 
rod with a right.angle bend is used The 
light source is a email moving picture lamp, 
with the Icna removed The inleneity of 
the light i« regulated by a rheoalat. Ilierr 
U lees loea of inteoeity than wlien the light 
u reflected from a subttage rairrnr, and the 
light can always be directed to the stage 
of the micrnsciipe where wanted 

In the case of the inverted type of micro 
scope, where Illuminating a transparent 
specimen has presented difheulties. the use 
of quartz rod* is especially convenient. 
Sinoe intense heat does not shatter quartz, 
one end of the quartz rod can be placed 
immediatelv over an arc, and better illomi 
nation conveyed to the specimen 

The FAnslein Theory at the Re¬ 
cent Meeting of the American 
Atsociation for the Ad¬ 
vancement of Science 
F.asilv the oulsianding h-atuic of the 
recent annual meeting of the Anienain 
Atsociation for the 4dvancrmenl ol Science, 
as the writer saw it at Kansas City, was 
Professor Dayton C Miller’s unnountement 
that he had earned Ins previous experiments 
on ether drift to the extent of making over 
100,000 observations, largely during tlie past 
summer, and that they apparently prove the 
existeine of an ether drift 
The significance of this result, if it is 
substantiated, is that the Einstein theory 
must bo very senously affeeted In 'fact. 
Professor Einstein, himself, makes the flat 
statement that, “if Dr Miller's results should 
be ronfirmed. then the speelal relativity 
theory, with the general theory in its pres¬ 
ent form falls" Gintinuing, Professor Ein 
stein says, “Experiment is tlie supreme 
judge “ 

What finer example of the true, sports 
manlike spirit of the scientist who seari hes 
only for the facts rather than for a vindica 
tion of his own life work could possibly be 
adduced than this clear, unequivocal state 

Professor Einstein, it will be remembered, 
threw out the ether of space very largely 
because of the negative results reached in 
1887 by Professors Michclson and Morley, 
in which they found no ether drift. All the 
phenomena of nature go on. said Einstein, 
precisely as though there were no ether 
More rei'ently it oocurreil to Professor Mil¬ 
ler that the now famous Michelsoii Morley 
experiment was performed in a baaeraeiii. 
and that had there actually been an etlier 


drift, that Sa, had the earth hi l(i iaort»A*iii»a 
partlaUr drafting the ejflMt aknv Irttti hi 
just as a ship ting* along the aastar near 
its hull, it was poaslbla that (he mgMlve 
results of the original eaperiment was be¬ 
cause the ether was so penned h» hy the 
lellar that any ezdating ether drift would 
not have been perceptible there. 

So he began a series of experiment* in 
the open air. 

Last spring he announoed at the meeting 
of the National Academy of SeUnces that 
he had actually detected and meaaured an 
ether drift, working mostly on Mt. Wilson, 
f^lifnrnia, and that it amounted in about 
iiiie-llurd of the orbital velocity of the earth, 

Professor Miller’s results were not, how 
ever, received by science without cmUlder- 
able reservation Some scientists were 
inclined to pass them off rather lightly, as 
duo. perhaps, to some systemafio error in 
observation So all through the post sum 
met Professor Millet has been busy repeal¬ 
ing his experiment under still more favorable 
I onditions. 

After making more than 100,000 observa¬ 
tion* he has now finally announced hli 
conviction that there is absolutely a positive, 
systematic drift effect, which vanes through 
out tlie day as the revolution of the earth 
on its axis adds to or aubstracta from the 
general effect. Tlda effect also varies oeoord 
ihg to the direction of motion of the Sartli 
m its orbit Professor Miller finally con¬ 
cluded this year that all bis observations 
were consistent with the assumption that 
the solar system is moving in space toward 
the constellation of Draco, with a velocity 
of more than 12S mile* per second, and tlmt 
as it moves, the ether drags abottt 95 percent 
and slips about 5 percent, This may depend, 
liowever, on local contour* of the earth’s 
surface. 

In the August issue of the Sclentihe Ameri 
can we saw. on the other hand, how two 
other recent experiments strongly favored the 
Einstein theory, one being the Michelson 
Gale pipe experiment, conducted lost winter 
near Chicago, the other the spectral shift of 
light coming from a star known as the 
Companion of Sinus, a star having a ditnsily 
some 5,000 times that of water, 

Thu* we are now presented with a sort 
of dead-lock between relativity and the old 
conceptions When scientists disagree, what 
IS the layman to do? He rouat fold his 
hands and wait, perhatn for decades. Either 
that, or he can choose one or the other side 
and “root" for it, according to his terapera- 
inenl, and if one were to judge by many let¬ 
ters wruten to the .Scientific American by 
bloodthirsty proponents of reUiivity, and by 
an equal number received from equally 
bloudihirsiy opponents of this tlieory, it 
(Continued on page 190) 
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More Power to New York 


N ew YORK CITY uses Intematioaal Trucks and Duty Trucks doing the toughest work with ease, 
the list of the boroughs and departments they Internationals are competently serving different de* 
serve tells a significant story of motor hauling efii' partments of the country’s largest city day in and 
ciency. This great municipality demands much of its day out. Low-cost hauling for New York! 
trucks but not more than these trucks are giving. And in cities and towns from coast to coast, in 

Internationals are prominendy -—i every type of work, municipal 

identified with every phase of ^commercial, International 
municipal transportation in the i>.p.r«m«iit ot 8«r,«t cumib* .f w«i/.r. Trucks are delivering utmost sat- 

City of New York. Whether it isfaction. They have been doing 

be the one-ton Speed Trucks this for over twenty years, just as 

making quick work of jobs that 8.ppiy, g« products of the Harvester 

must be done when they must h-p^u Company have been giving good 

be done, or the five-ton Heavy- ---—- service for almost a century. 

International Harvester Company 

606 So. Michigan Avb. Chicago. III. 

INTERNATIONAL 
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In New England 


Draper CorporalKMi 

(BmW Rtw, N. a rual) 

Gm. F. Wright Steel & Wire Co. 
Stmondt Saw & Steel Co. 

Brown Company 
Vermont Mu^le Co. 

Maine Central Railroad 


Shich favorably known concerns 
as diese have plants equipped 
with Skinner Broa. Steam Coil 
Heaters. This heating equip¬ 
ment could not enjoy such pref¬ 
erence if its performance did 
not prove its excellence. 

Our engineers will gladly hdip 
you plan the proper equipment 
for your plant, and without ob¬ 
ligation. 

Shall we send you our latest 
catalog and literature? 



TIm N«w bawr^eed Broa. 

Two Ftm Po«r&«t SUM C«a HonUr 


SKINNER BROS. MANUFACTURING CO., Inc. 

DESIONERS, ENGINEERS, MANUFACTURERS 
Strvtng Induttry for mora than a third of a cmntury 

Home Office and Factories 1410 S. Vandeventer Ave., St Louis, Mo. 
ElaBtern Office and Factories 130 Bayway^ Elizabeth, N* J« 

SaU* Offtcms one/ Branchma in AU Prmcipa/ Otim$ 




STEEL STAMPS 

METAL CHECKS 
STENCILS 
SEALS 


THE SCHWEKDTLE STAMP C0.> 

BKIDGETOKT, COi<«. 


I^elieva 
rheumaUc\ 
pain / 


Every Morning— 

A Smooth, Clean Shave 
in 30 Seconds 

dl.iiKmabla ta.k I* «nd . tboound wl^.n.wer 
Shuvlnsl" And no wonder, when you con.ldrr 
‘ Y primitive modern .hevlng Ic You ecre^e pull 



AbMiUne.Jt «tt*ck*t1tcu«> 



Electric Safety Rater Only 3P aeconda for the 
•moothtat eaaleat ahave you have aver had It. 

electrically operated blade, vibratiris tlmca a 

minute Is the .ecret of this new, soientinc method 

of perfwt ehavin* 


«‘d'"ylu^"man^'%'fon‘d^^^ 

I'rfied 

Tloyitn.SlK,mUcJ.la.t,ll>r. 


!»ei) 


tmM wem M If h wmb temporanMat. 
ndMir than that aalnv ‘'wah.aiKl^ae'' <tuality 
td tlie true loUintitt, liut is the govervlng 
factor in the fonnoUtion of many people’s 
opinioin about rolatirhy. 

The Soientffie American, however, bat no 
set opinion about the Einstein theory, one 
way or the other, preferring to wait until 
tuore actual empirical work has boen per¬ 
formed on It. TMt, also, is the poeition taken 
by the mafority of the world's soieniiats. 

Those who wish to read technical but 
brief acoounu of Dr, Miller's work, up to 
last apring, will find it diBctlbed in the 
Proceedings of the National Academy of 
Sciences, VoL II, pages 306-314; the 
Michelaon-Cale pipe experiment was do- 
eoribod by the actual experimenters in the 
April. 1923, issue of the Astrophystcal Jour¬ 
nal, pages 137-145, 

It must he remembered that the pipe ex¬ 
periment does not, as some have sai.l, prove 
aimply that there la no ether, but, in the 
words of Prof. J. H. Jeans, it shows that 
“there is no other or else that if there is an 
ether, the earth does not drag this elher 
Into motion by lu rotation," In the latter 
case, there wtniJd be a flat contradiction be¬ 
tween the work of Miller and that of Michol- 
son and Cate. 

At the recent meeting of the American 
Association for the Advancement of Science, 
Profesaer Charles E. St. Jubn presented a 
paper on the astronomical evidence fur gravi- 
tatienal dlsplscement of spectrum lines, ftv- 
onng vektivity. Professor St. John is a 
tolar physicist, and is a member of the staff 
of the Mt. Wilson Observatory. California. 
He is one of the leaders in the group that 
favors the Einstein ihcfiry, panly by reason 
of the work done by liimself and by Dx W, 
S. Adams, in which they detected the Ein¬ 
stein shift, due to the grtvilation of the sun 

Dr Miller, Ixiwever, displayed at Kansas 
City a lantern slide showing tlie (lata from 
which a certain curve purponing to esiab 
liah the Eiiistein shift in the lines of the 
aolar spectrum was drawn, and he left it to 
hia audience to decide whether the baais of 
this curve, a large mass of somewhat scat¬ 
tered dota, waa sufficiently determinative to 
warrant the iMue af positive atatemenia fav¬ 
oring the Einatein theory us were Issued 
several months ago From the dots obtained 
by the Einsieiniat* a curve could bo drawn, 
without u doubt, bul ils definiteness did not 
give one an overpowering aensc of proof 

A great many people after reading yearly 
the nuinenius inleresting press reports that 
enunate from great gatherings of scientists, 
such us the one referred to above, inquire 
what they are actually like, what the scien¬ 
tists do at tlie meotings, wliat sort of people 
they are when taken en masse. This, of 
course, is the sort of thing that dues not gel 
into the newspapers, it is too informal. 

The annual meetings are held during the 
Chriatmaa holidays and in selected clues. 



Tba-«i^ jHAMUr 
oollflgs pmpatarh. 


w«« than uaoal, And dda 
in the personnel of tboa# Vh# , 

very Urgely {nun tl«t 
fat west. 

What do those men do ririr *ey get 
there? It would be raantfosdy fatpraotlciblo 
for them to mdet always lA a atngle body, 
although like Congresa d>oy do loMt (tins 
once daily on the average, Uke CmwinBat. 
also, most of the work is done in amaB and 
more wleldy groups. For exampie^ the 
mathomaticiane meet together; eo * the 
physicists, the ohemlsts, tbe aatronom^ the 
getilogisM, the aoologisct, and eg on. 
ate read before groupa of from K to 200 
listeners. Usually these papers are {lltutnued 
by lantern slides. Discussions follow time 
papers and thus the sessions go on all day 
long 

At night there is usually a general leoture 
of some sort which would Interest moat Of 
the scientists as welt as the more tntelUgelU 
local people. It may intereai our taadms lo 
know that anyone is wetoome to attend the 
Sessions of the American Aaaociatlan fot die 
Advancement of Science. Next year’s meet¬ 
ing will be held In Philadelphia, tdter 
Cliristraas. 

To the ouiiider, the scientists are oa- 
tensibly meeting only for tbe interchange 
of ideas through the formal reading of papers 
and through thrir public discussion Act¬ 
ually, however, these men do not travel long 
distances for this purpose alone, for in a 
great measure this work could be covered 
and is actually covered by the many publi¬ 
cations in the field of science Therefore, 
it would probably be found, if any quaniita 
live measurement were possible, that most of 
iliosn who attend, do so in order to sec 
other scientists, both in their own and in 
ether lines of work, and to talk with then 
between lectures, in the hotel lobby or their 
rooms They talk shop, renew old acquain¬ 
tance. and form new ones Ami at these 
meetings all sorts ul gener.il acientihe pol¬ 
icies are funnulated Irritations between 
workers disappear when they meet thus, face 
to face Everyone gets to know everyone 
else, not merely from his writings but by 
face, voice and temperament. 

Thus, It IS largely the human aspect of 
these meetings that bring men hundreds of 
miles to attend them. 

i4 AleiP OU-Electrir Railroad Car 

In making a broad survey of the field of 
transportation, one is increasingly impressed 
with the rapidity and the wide extent to 
which the internal-combustion engine is win¬ 
ning its way. So true is this, that one begins 
lo ask whether, both by sea and land, the 
age of steam U not about to give way to 
the age of oil, ax represented by the internal 
combustion motor 

{Continued on page 192) 
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Y ou recall the chain of events in the 
House that Jack Built—one thing lead¬ 
ing to another? When it comes to the 
Telephone that Western Electric Built 
you find the same tort of chain. 

At Western Electric skilled artisans 
carry the work of making thh Bell tele¬ 
phone on through all its stages. Indus¬ 


tries within an industry have been devel¬ 
oped here—not o nly a factory for produci n g 
the many types of telephone equipment, 
but also a tool factory, a rubber null, a cable 
shop, awire-drawing plant and many others. 

For all the world it is like a fairy tale 
come true. But on how vast a scale —the 
fact greater than the fancy! 


SINCE 1 8 8 2 manufacturers FOR THE BELL SYSTEM 
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TAPE 



Compare the crots-seaion of a 
Simonds Saw with any ordinaiy 
saw The disuncttve taper jad¬ 
ing of the Simonds Blue Ribbon 
Hand Saw insui)es ease of cutting 
— better results with less effort. 


The Simonds reputation 
for quality cutting tools, 
born of a near century of ex- 
pericnte, is your guarantee of 
quality in any Simonds Saw you buy 
^ Users of Simonds Cross-Cut and Circular 
Saws have learned to dqiend upon Simonds 
quality Every Simonds Saw MUST be perfect 
Ask yout dealer to show you a Simonds 

SIMONDS SAW AND STEEL CO.. Fltchburf, VUm. 

"Th* Saw Makrr," EuaMliW 1832 

Branch Stores snd Sorvica Shops In Principal CItlaa. 


SIMONDS 

Pronounced SI-MONOS 

SAWS FILES KNIVES STEEL 


PATENTEES AND OWNERS OF PATENTS 
PROTECTED AGAINST INFRINGEMENT 
OF THEIR PATENT RIGHTS AND MANU¬ 
FACTURERS PROTECTED FROM CLAIMS 
OF INFRINGEMENT 


MERIC/IN \ 

cyjTENT ppOTtCTloiir I 

^^^(^RPOW^ION^/ 


5 oil your hill'IiL.ul'i, letter-heads 

vernsemenrs will ward olf patent pirates 


id uu' (juatunwed hy the Independence 
'.impun^ with Assets <if 700,000 


AMERICAN PATENT PROTECTION 
CORPORATION 

Inoirporated under the Liui of iht Stiife of Neu Vorfc 

25 BROAD STREET 
NEW YORK 


In offeting the abi>ve thonght we are not 
tmmlndful of the great part which has been, 
aad ia fneieed today, played by the eleotric 
motor, which 1» ao extenalvely in uae aa to 
auggeat that future hiatorluns arriting on 
transportation will apeak, dislinciivcly of the 
electrical age 

We are inclined to think that the era upon 
which we have entered, so far from super¬ 
seding the use of electric |)ower, will enhance 
It, for in transportation, at Iraal, the oil 
engine and the eleclrio motor (iromise to 
become inseparable The even torque and 
the marvelous Aexibilily of the electric motor 
render it an ideal reduction gear between 
the highapeod oil engine and the lower and 
ever varying speeds required on the driving 
wheel of the car or the propeller of a ship, 
be it yacht, merchant ship or naval vessel 

No apology need be offered on behalf of 
the steam locomotive which has been the 
supreme agent in developing the world’s 
far Sung railroad systems For main line, 
express, and freight traffic il stands today 
at the ilose of its first century of operation 
willinut a rival, except for heuvv trains on 
lully sections of a road Its weak point, 
lllllierlo, has been found on the score of 
eionomv, tor the locomotive has acquired 
the reputation of being an extravagant con¬ 
sumer of fuel But the very fiiir work which 
has been done tn the improvement of the 
economy of the locomnlivr during ihi past 
few years has brought il up parttciilarly 111 
the latest types, to a very respectahli stand 
iiig among other prime movers in respect 
of Its economy and high pressure steam, 
superseding the recent inlmdiiclion of the 
water tube boiler, as seen in the •'Horatio 
Allen," to say nothing of the iniproveraenls 
in valve gear, are full of high promise of 
ec-onomy In the future 

On the other hand, loeomotive builders and 
users have realiied for many vears past, that 
for local and branch aervice. where traffic 
IS not lieavy. the Meant locomotive is an 
extravagant form of motive power, and 11 is 
in this particular field that the internal com 
bustion engine, when combined with the 
electric motor has proved ils great value 


We ffinttufr w fljMwrtH* m Itt* 
been neenl}y pkoed in eenica «ft ootnia 
lines of the Canadfati Nailowal lUftwDw, 
Two types of these eata have boM mvtd- 
oped; one a MMoot car denied «n four- 
wheel trucks, and the other e larger type, 
which IS known as the articulated car, and 
consists of two bodies with an ovnall kt^th 
of 102 feet, which is earned on three four 
wheel trucks Both of ibeee types are de¬ 
signed for carrying passengers, express knd 
baggage The single paaoenger car acoom- 
modates 57 passengers, 18 of whom are 
provided with side seats in the baggage 
compartment The iwo-body articulated oar 
can seat 126 passengers, all of whom find 
room in the passenger compartments. The 
cars are being built at tbo Poynte St 
Charles Shops, Montreal, of the Canadian 
National Railways. 

The power plant of each car is in the for¬ 
ward end of the baggage oomparlmont, and 
It consists of an oil engine directly oon- 
neclrd to a direct current generator, the cars 
ijeing driven by staiidanl railway type motors 
mounted as usual nit the trucks For the 
60-foot car the plant coiismis of a modified 
Diesel cycle of the solid in)eetinn four 
stroke cycle tyiie. there being four cylinders 
in line, for the arln ulaled car tbc engine 
consists of eight cylinders in line 

For furl a light residue nil of 0 86 apoclfic 
gravity is used, the lubricating oil is forced 
under pressure to all working bearings, the 
oil IS filtered, and before entering the tanks 
it circulates through a cooler on the roof 

The engine is started by the generator 
driven as a motor from a 300-valt battery, 
and the battery also supplies the control cir¬ 
cuits at 30 volts, the generator held exoita* 
tinn at 300 volts, tlie two air compressors at 
,300 volts, and the atreonling system at 30 
volts 

The car bodies are built uf ateel (hrougli- 
out. The inside finish is of mahogany. The 
articulated system onginated in England, 
and fast express trains onnauling entirely 
of artirulated cars have been operated sue- 
cessfullv for severaJ years on trains running 
I Continued on page 19-i^ 
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A CHALLENGE 
Wtll make a IHtle wager 
wl^ }fo« that If you try 
one tube of Lietfrlne 
Tooth Paate, youH come 
ba<^ for mere. 

UUKM TV«I~M CENTS , 


Was this 


X time It liad hap|)cncd 
within a month hr, thr 
head ot the coiucrn, find¬ 
ing one of these aiiviitisr- 
nicnts on his disk marked 
for his attention, no signa¬ 
ture. 

Of course, he had read ahnut 
Llalerine and halitosis But 
never had he applied the idea 
to himself 

Was someone Kiving him a 
hint? Was he, perhaps guilts 
this way, and suttfssful in 
apite of 11? It certaitilv set 
him thiiikint' 

You, yourself, rarcK know 
when you have halitosis (un¬ 
pleasant breach) That's the 
insidious thing about it And 
even your closest friends ssoift 
tell sou. 

Sometimes, of course, halitosis 
comes from some deep-seated 
organic disorder that rer|inres 
professional advice. But usu¬ 
ally—and fortunateh—halitosis 
IS only a local condition that 
yields to the regular use of Lis- 
terine as a mouth wash and 
g.irgle It put* you on the 
safe and polite aide. More¬ 
over, In using Lasterine to 
combat halitoBia. you are 
quite sure to *void sore 
throat and those more seri- 
ouB illnesBes that start with 
throat Infections. 

Liftrnnf baltn food fermcn* 
tation in the mouth and leavei 
the breath sweet, fresh .ind 
clean A’et b\ siibstitutinji 
some other odor but bv reallv 
removing the old one I'hr 
Listeriiif rxior itself quickh 
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Motertote 

Carry a BmUbc AuIow- 
Hm In TQitr 9 ar and 
aafe^ard , ^oitf apatc 
tira widt PowratecI 
Autowl^. Boih.are 
mada of T«llow Strand. 
Aik your aooMMiry 
daainr. 


On Municipal Docks 

Yellow Slnod Wire Rope lendi ■ helping band in (he 
tranifer of ihipmeno between dock ind nver bar|ei. 
Bis load) ire handled ai aaiely ai Uttle onei and 
economy ii certai^ 

Made by one of (be oldeat wire rope manafaclitrnra, 
rirtually ploneen in (he lAduMry, Yellow S(raBjhai 
a (horouSbly eitabliihed reputation for iirenath and 
lonj life. 

The itraad of yttitm li the qualtly mark of Yellow 
Strand—and your proteclkm. 

Thii company aUo make* all lundard ffradei of wire 
rope for all purpoiei. 

BRODERICK & BASCOM ROPE CO. 

843 North Flrat Stroot. St. Lnuia, Mo. 

Oftic Wvtimmm! 74 WarrM St., Naw York CItr 
Mlwa Offlw: SMitIa factwO*. St Uok and SmmLi 

Aathmrimmd D»al«r$ in aU huhttlHal locofittoa 


IfeHow Strand 

WIRE ROPE 


IKINKADE CARDEN TRACTOR 


(MALLEABLE 
CASTINGS 

Rough or Machined 

We ipecialiic on machined 
malleablec in quantity pro. 
ducdon. Many uien who 
operate large machine ihopa 
in connection with their 
bualneM find it to their ad¬ 
vantage to bny of u». Per- 
hapi you could do likewiae. 


Benton Harbor Malleable 
Foundry Co. 

Benton Harbor Michigan 



Huther Brothers 

SmbU Sawi Bad Groovers 

S to * inah tiaea 

•pMlaltiM ter unall enttlns 
and greoTfaig. Write for In* 
twrn J Hon and prioes. 

w Co. 


from London to the north. On the aTticnlatnd 
undw diwniaaloB the <|oaMf tniok rinp 
^1 one end of both the jfnoht asd IW 
rear «ar bydiee. At the itineiion enoh bokiy 
tarriei a oaat^itod end dll, to whlob me 
bolted male and female center oaitinga, one 
ttoting within the other and both engaging 
dm truck eenter plate. 

Both the aingle and arfiealated can have 
maintained a ipeed on level track of about 
fSO milea an hour, and the fuel conaumption 
tor non^Mop runs worked out ai 3.5 railcw 
to the imperial gallon on the largo imr, and 
7 milea to the gallon on the amall ear. In 


13.50. and (if the 
Another camarki^ Am waa 
Montreal (o Vanoonver, a tffatMKw 
mllet. in 72 hoiwa toml dtd hPtHW 
running time, at an 

mllei per hour. The odwlt||j|Ra, ft 'WhM 
be noted, ran contlnuooalt JbY 
houra. The car conautOad JOt 
kmB per mile, at JJ66 cento pm 


The Heavens in March 

By Professor Henry Norris Russell, Ph. D. 




The Henveoa 

A ll four of the pronnnont ohiaten which 
.are mentioned in the ardele on p 157 
ate now in full view, and all may be 
found upon OUT map. At th« atated hour, 
the Pleiadira are low in the weat, nonb- 
weal and the Hyadet not far away—at an 
' equal altitude, and a little to the left— 
markod by the bright atar Aldeberao The 
Praoaepc cluater la high in the southweal, 
about midway botween Gemini and Loo, 
while Coma Berenicea ii well up in the 
earn above Aroturua. To the naked eye, 
Pracaepe 1« but a hazy blue, but the indi¬ 
vidual Stan of the other three groupa art 
eoaily aeen. 

The winter ooaatellatlona are Hill in 
aight, but we ^all aeon Inie tfaem. Taurua, 
Orion and Caida Major are all low in the 
waat and southwrH. Auriga, Gemini and 
Cania Minor are above them. Lim ie tdgh 
in Ae aoufh with Hydra below, and Virgo, 
Crattr and Corvua aro in the tou t h o aa t . 
Bodtaa, Corona and Hercuiea are in the 
aaat and northeaat. Uraa Major, high in 
the north with Draco and Uraa Minor be¬ 
low and Caaaiopela and Cepheua on the 
horiaon. 


Morcuiiy Ji an evening alar tUa inaRtn 
and nan bd beat aeen on or aheiu the Mdh 
whoa lie forthkat from tba amt. fMw 
cloao to p^twon, hit eiangatioft 
only 18 dogreei, hut thii ia (mmpeiuntad 


for by unuaual brlj^itiM^ and by a linor- 
able poaitioo no^ <| ^ dm mat. Ho 
riunalna above the hothmn 'til} 7:BP fJf. 

Venua U now a nfoirldtig star and at bar 
groateat brilliancy. ^ tiaea about 8:40 
A.II. on the first and 3t30 on the Slat and 
la the- chief ornament of the moralng dcy. 

Man i« a morning atar, too-.«id^ at 
3i80 AJi. in dm mldolt el tife nMnUi, faut 
ia ttill mote don 1SO,0004PO mtloa avay 
and looka only about, ta bdw as Aatarea. 
Jupiter ia a moriung ator mte th« ofikora 
and risM at 4t 4S no the IStb. Ra k in 
conjunction with Venn* on the 2E2nd, Imt, 
dven at thoir neareat, the planata are ahnoat 
five degrooi aparL 

Saturn !■ in Libra and oontM to the 
tndHdian about 4 a.m. thanoa b in eon- 
jutwtkm with the mm on dw 17th and k 
invisible. Neptune la pot long post 
aidoR and ia well obaenahle Mleacapwi^. 

The moon b in her last goaner at 7 aji. 
on the 7th, new at 10 P.ut on the ISih, In 
her flrat quarter jnat after midnkht oH die 
2]it and full at 5 a.m, on the 29^ lAe 
b neareat the earth on the 12th god fv- 
iheat away on the 2Stb. 

During the BMndi. aho b in oon j tofi) ^ 
with Saturn on the 5th, Man on d» SWi, 
Venua and Jupiter un the lldu -iOkUldia 
on the 14th, Mercury on the HWhr' -j^ 
Neptune on the 25th. - j V 

' At 4 Aj«.»« the 21ft dto futt eMwM'ikR ' 

jOidwd^ 

guogo, fSpriag ooih»««di? 
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From One Sentence To Millions 


On Maaoh io, 1876, a sin^ sen¬ 
tence was heard over the tele¬ 
phone. Now, after half a century, 
5o,ooo/xx> conversations are 
he^ each day. 

"Mr. Watson, come here; I 
want you,” spoken by Alexander 
Graham Bell, the inventor, was 
the first sentence. 

His first crude instruments had 
been tested by sounds and single 
words; die patent had b^ 
grant^; the principle was esub- 
Uahed ft^ whiph a worid of tele¬ 
phones has since resulted. But 
at that time the telephone had 
not proved its practical useful- 
neas—its power to command. 


Bell's words, electrically trans¬ 
mitted over a wire, brought his 
assistant from another part of the 
building. And with his coming, 
the telephone became a dynamic 
factor in human affairs. 

Since that first call untold mil¬ 
lions of sentences have been 
heard over the telephone. Men 
have traveled vast distances in 
answer to its catla. The wheels of 
great industrial enterprises have 
turned at its commands. Every¬ 
thing that man can say to num 
has been carried to a d i stance over 
its wires and the thoughts aiwl 
actions of nations have been 
influenced through its use. 


American Telephone and Telegraph Company 
AND Associated Companies 


bellQ^ 


SYSTEM 


IN ITS 8BMI-CSNTENNUL YBAK THE BELL SYSTEM LOOES VOE- 
WAEO TO CONTINUED PROORBSS IN TELEPHONE COMMUNICATION 


INSOLUBLE 

-SOLUBLE” TREATMENTS PETRIFY 

IINISOI., uiiilorm eorrecl, ..ihiblc-undrr *11- 


_.on, oornin*. repiir.. FIRST (.LASS 

FAILUkK 

tJNISOl,. nrodvjces desired reaulta tliroughout the 
worM-WHY' JlaiBiise i( lx not ti*irim«nul H IS 
SOLUBLK 

R.'^BofLl?K”pROVK'?T ''' 
8 uop«tt(l«)M’nii»m><)iiioilub.lin (ilVh HdllFK 
FEKD WAI>R AND Udil.hKs HKoVl. K 
TRKATMFN I’ INmplilcl on r. (|nt»l 

UNISOL MFC. CO . JarttrCitT, N J , U S A 


WinEV^nUSaw 

<Ur. iukwtiw. A onMDaa Mtflt. Burtoran 
■nd trmblv-pr^ Tho wnS i In Panrfrfol 
•ndaa rnn* ethar {ura naetafnm, Um* tCsro- 
•mfrOMoUn*. tMitUlnMor Oi»On. OanpMalr 
•qaippMl with WICO IU«iwtOk ipMd ud pewOT 
nrutdc. thniwU^ cavaniar ud S Sr wbaala. 

Anar ” - - 


FMTOIT-TO-MtEllr.- 

. 


for Uium 

rwet mm Imukt to jmt 

WittsEsgiNliforksI 




a'a.isste 


SONG POEM WRITERS 


_Send for my proposition. 

Cyol* C*., 0 m<. B-ITB CHICAOO | HIBICLZK, DS7, 2IM N Karatm Aw. CUcMa, 01. 



Oil Heating— 

What You Should Know About It 

A textbook tbowinf wbjr Oil U better, cheeper, 
cleener and lafer then coel es e domeatic hMt- 
int medium, together with en impertiel, non* 
technical deeeription of 20 mekea of ^ bunaara. 

Soni SO Mnf« 

DOMESTIC APPUANCE PUBUSHINC CO. 

475 Eighth Avanoe New Yeiji City 


Science and Money 

The Oil Industry , 

By Henry C. Trundle 


T he high mark in crude oil production in 
the United States was reached in 1925 
when 758.500,000 barrels were obtained 
Twenty years ago this country’s cousumption 
amounted to only about 100,000,000 barrels 
Thus has the tremendous growth in the num¬ 
ber of automobiles and the general use of 
oil for (lower, heal and light made this 
product of front-page importance Diecov- 
erics of new fields and improved production 
knowledge have taken from oil some of its 
romanco, and have made it a respectable 
induatrial commodity, 

Drapite heavy production in each of the 
paat few year*, with the largest increases 
in 1923 and 1924, the year 192.5 closed with 
the industry in a better condition than it 
has occupied aince 1920 Consumption de¬ 
mand, like the demand for autos, had run 
much ahead of forecasts, so that there was 
a smaller carry-over to stocks. Prices of 
crude oil were practically stabilized. When 
it came time to preimre reviews for the year, 
commentators confined thomselvrs mostly to 
laudatory remarks on the ezoellent current 
(wsition of the industry and to conjectures 
concerning (wospeotive company mergers 
within it. 

Selmioe ami Oil ProdnctkMi 

At one lime oil production was carried 
on very haphazardly, but such ways have 
been discarded in favor of the scientific 
methods of the geologist and the petroleum 
engineer, wlio are sponaoyed by financially 
able conceriM Stories regarding the work 
of these (irospectors in domestic and foreign 
fields are featured items In newspapers and 
magazines. For the roust pan the industry is 
now in the hands of huge cor|)urations, whose 
affairs are subject to the closest scrutiny 
Rumors of malpractices have been rsmpant. 
so that the word “oir is often associated 
with political acandal. In recent years our 
government has been disturbed by the dis¬ 
closures brought to the public's atlention 
through various investigations, and for a time 
some sort of an international fracas seemed 
imminent It is therefore encouraging to 
read that the industry is now on a sound 

Since oil is of such major Importance and 
iu continued supply a matter of conjecluro, 
a great deal of study has been made to deter¬ 
mine us source, the nature of its constituents 
and the probabilities for a larger production 
to meet a growing markel. Several tbeories 
have been advanced as to the origin of oil, 
all based logically on apparently sound prop¬ 
ositions. For some time it was thought that 
petroleum was formed by inorganic agencies, 
which depended upon volcanic phenomena. 
Chemists, throngb Uboraiory tests, proved to 
their satiafaction that this was the case. 

OH Where Life Woa Abaadaist 

The belief was tlial the core of the earth 
was composed largely of the carbides of the 
common metals (especially iron), and that 
chemical reaction look place as water pene¬ 
trated to that depth. The resultant gases 
were thought to seep through craeka to the 
surface and to cool there as a liquid. This 
theory, at first hard to disprove, has now 
been replaced by the organic theory which 
forms the basis for most new geologic investi 
gallons. Those who bold to this theory be 
lieve that oil is converted from materials 
which have been deposited in certain areas 
at the time of geological changes. 

Oil is expected to be found only where 
IHe is known to have been abundant. The 
color of rucks, their chemical nature and the 
maaner of their formation ate therefore im¬ 
portant iteme. So diffioalt ts It to tnalyM the 
mother fdatanoe of «il that Um aegaoio 
theory hos keen grouped oiidW' two tNMS-— 
the animal thtwry and the vegetable tkeorr- 
That oil M found alnieat entii^ where ant- 


inal and plant life has been dense given 
credence to these viewpoints. 

Tlie oil industry has come to be regsrdpd 
as separable into the following divisions: 
II) production; (2) transportation; (3) 
refining; (4) marketing 

Some companies confine their operations to 
one pliase of the business, while the present 
tendency toward stabilization in production 
and price has led to other companies undet- 
laklng all four functions as a part of tbetr 
organizaUon. The current acUvity in regard 
to coBsolldatluns is In Une with this policy 
and will have a (sisltive effect in the eatab- 
lishment of the industry upon recognized 
economic prim i|iles. 

Geological Data Naeaoaary 

Before wells can be worltod. oil must be 
found. If the geological Structure of the 
entire world were known and recorded there 
would be little need for eateoalve scientific 
expeditions to distant lands. For the must 
part domestic fields are known, and are 
owned or leased by the major companies, 
which fact precludes in a measure the pomi- 
hility of some group gaining quick «^th 
through a new discovery. It is the usual 
prsctice to lease, or to obula the right to 
drill upon any lands where the pretence of 
oil is suspected. It is lees expensive to curry 
a lease for large areas for years than It would 
be to purchase the same lands after oil is 
found there. Sometimes land is purclwsed 
outright from the individual or government, 
or It IS exploited under an equitable arrange¬ 
ment Frequently the larger companies have 
access to a wide area through the ownership 
or lease of plots arranged In checkerhoanl 
fashion, the land thus being held in altemaii- 
squares. This is more satisfactory than bold¬ 
ing a solid block, since a much larger area 
ran be advantageously controlled with the 
same capital outlay. 

Methoda of DrtlMng aad TrnuapoHing 

In the United Slates the most productive 
field has been California, where, in 1925, 
231,673,000 barrels were produced, or over 
one-third the country’s entire output. Texas, 
OkUhotns, Wyoming, Kansas. West Virgims. 
Louisiana, Pennsylvania, Ohio and Kentuckj 
are the otlier chief producing states. Mexico, 
perhaps more than any other coniltry, Is 
known to us for its oil Veneauria, Peru 
and Colombia, in South America, are like 
wise important In the Old World, fields 
are found in Russia, Rumania, Egypt, Persia. 
Mesopotamia. India and Japan. 

Actual drilling operatlona are conw»l«c<l 
either as wildcat operationa or as production 
drilling. Wildcat opetations are entered 
upon because of “bunches,” or are so re¬ 
garded because uf the lack of proper geobnii 
cal knowledge. Production drilling is the 
work of sinking wells in predetermined areas. 
The old-time method of hand drilling has 
been supplanted by machine diHIs and van 
pus- systems have been develo{ied to utilize 
these to the best advantage. 

While tins work of looating ami producing 
crude oil is highly colored with romanee, the 
other stages in making the finiabed product 
available to the consumer are not without 
their own colorful aspects. At first it was 
necewiary to transport off in amall barrels or 
m bottles When the Pennsylvania pnola 
were opened up it was estimated tlUt there 
were in operation more than 6,600 cans, «a*h 
drawn by a team of horaes. Wext gamp cupi- 
bersome railroad box-czir sbipnenta and Short 
pipe hnes. Today we sm (anuliatr with rajJ- 
road tank cars of steel censtmcHon, and 
with a capacity of over LOO harrels afsb. 0i)r 
harbprs are visUed fretpMnitly ssWlt 

the iht Monk, oohaSi >■,' 

In many ways the pl|t* Gfie appears as ihh 
logical nseihpd lor t n u wn is iw jBg oiHeggii^ ifa 










Adair 

Guaranteed 
6^% Bonds 

jiM 

B2% inor* than 4% bonds 
90% mot* than S% bonda 
19% mora than 54% bonds 
«% tnora than 6% bonds 

Increase 

Your 

Income! 

N O other bond of equal 
security offers so much 
—an annual income of $65 
for every $ 1,000 invested 
—both principal and in¬ 
terest unconditionally guar¬ 
anteed by the Adair Realty 
& Trust Company, with 
capital and surplus exceed¬ 
ing $2,000,OCX) 

No bond could be safer— 
amply secured by a closed 
first mortgage upon income 
earning properties, ideally 
located—backed by a rec¬ 
ord of over 60 years with¬ 
out loss to any investor— 
and approved for insurance 
by one of the oldest and 
strongest surety companies 
in America, 

If your present holdings 
do not yield you 61 / 2 %— 
if your present holdings 
are not guaranteed and can¬ 
not be insured—you owe 
it to yourself and those de¬ 
pendent upon you to thor¬ 
oughly investigate Adair 
Guaranteed Bonds 

M«U tba coapon today 
tIOOO, 9900 and $100 danotninatlona 
Serial MaturMw 

Adair Realty 
& Trust CX). 

Fmtmitd IMS 

Healey Building, Atlanta, Q*. 
Packard Building, Philadelphia, Pa, 
AOATR REALTY & MORTGAGE 
COMPANY, INC 


A4air KaaMr ft Tnut Ca.. 

Daat. 9A 1. ftSaata. Ga. 

Pleaa* atnd ua fall Inlermatlon deacHb- 
ina went liBnaa of Adair Ouaraniaed 
Banda 


^ Idd to tbo luge matkeU or to itorage places. 
Except lor ah^ liitea, between pook or to 
abipping polnta, the pipe-line eyaleot, how 
ever, has not been generally adopted except 
in the United States. Here a trunk-hm 
system has been developed connecting tlir 
productive areas in Texas with the consumu 
in New York, as well as points intermediary 
Perhaps the largest line other than this is tin 
line between Baku and Bnloum, on tlie Black 
Sea, which was 600 miles long, and nns 
believed to have been destroyed by rci eiil 
revolutions 

Storage a Problem 

The problem of storage iiaturall) arisr-- 
with the consideration of transportation At 
the prcBeni lime it is the jirartice to store 
oil in tanks which average between dO.OtXt 
and 80.000 barrels in capacily In the largest 
producing areas will be found concrete-lined 
reservoirs to Iwdd 100.000 to 5.000.000 barrels 
Because of the danger from fires, it is advis 
able tu ulili/e the smaller tanks, thus a cins 
ter of these is located usually not far from 
retail districts 

So far we have been concerned with oil 
only in the crude stale, which is of little 
value t^, the average consumer The exirar 
turn from eriide oil of Its various producis - 
benzine, naphthene, kerosene, gasoline and 
doaens of others—is the work of refineries 
and while those products are obtatned simul 
laneously. they retinue distinct oi>«raliniis 
One needs to he well up on one's chemistry 
to understand liow but slightiv different ton 
ditlons result in the various familiar oils 
The first procedure is to physically scparali 
the several fractions contained in crude oils 
This IS done usually through distillation and 
condensation, although the processes of cold 
pressing, cold settling, -centrifuging an<l 
sweating are used 

Blndv the Offerings Made 

Refining plants are designed to treat the 
particular crude oils that come to them so 
that the proper products will be obtained 
(’rasoline, naphtha and kerosene need to be 
111 a higlily purified state, while the Solid 
fuels need not be purified The stills, usuallv 
five or BIX in number are so arranged that 
the oil flows by gravity from one to another 
the desired fraetioas being removed at tin 
proper instant 

Tile astounding growth in demand fur gas 
iiline, together with the rapid rise in price 
has been the impetus for much experimeniHl 
Work directed toward an increased produi 
lion. The result has been many new 
processes, the most important of which is 
cracking, or the breaking up of heavier oils 
through pressure under certain time, tein 
perature and catalytic condiliona Full use 
of this procedure is now hampered by various 

The ullimain aim of the oil man is to 


complicated by ciiemical formulas such as 
are encountered in studying refinery opera 
tloiis, and IS perhaps the branch m<isi 
familiar to the public Competition has 
made it necessary tliat the selling and di- 
trihuling organizations be efficient to tiic 
extreme. Most refineries aell their output 
direct to retaders, and their problem is not 
BO much one of sales as one of delivery 
Refineriea arc located naturally near their 
markets or close to adequate shipping 
facilities 

Is there anyone wtio at some time has not 
dreamed of sudden wealth through oil? Be 
cause of the known instancea of great wealth 
that has come out of the industry to a very 
feiy, and because the dranwtia elements are 
present, oil stocks have carried an enormous 
appeal. Probably more money has been lost 
by the public in oil stocka than baa been 
aotually made by the operators. 

Oil, clearly, is an essential commodity, and 
the business of production and sale a Icgiu- 
malo one. The induslry does not deserve 
the speculative stigma clinging to it Iqves- 
tors will therefore improve the investment 
aide of the qil businOM if they will really 
study the efferings made them, ratbet than 
ptrar out dudr money ladiscriminaiely. 


L heating method \ 
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The Venturafin I I 

Method S r 

of Heating 

And this sound, proven method of 
heating can be purchased cheaper 
than ordinary heating equipment 
and the installation and maintenance 
costs are lower. 

Write for complete details or 
aek your heating contractor to 
Ml you of the benefits of the 
Venturafin Method of Heating. 

AMERICAN BLOWER COMPANY, DETROIT 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 
CANADIAN SIROCCOCOMPANY, LTD , WINDSOR, ONT. 
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At what rate do you run 
your brain? 

D O you realize how much Ihis book is free; it give 
more you could do and plan, scope, and purpose o 


I 3 more you could do and 
earn if you gave yourself a real 
(.hanLC —if, for instance, you 
knew the secret of fifteen min¬ 
utes a da> ? 

Which of these men is most 
like you? The laborer, shovel¬ 
ing coal all his days? Or the 
skilled man, working hard for 
eight hours but making no real 
progress? Or the factory super¬ 
intendent, who has a little more 
leisure and hope? Or the 
really big man, whose earning 
capacity has no limit, and who 
gets more interesting play and 
recreation into his life than all 
the others put together? 

Saul Kmerson “Any man 
with an ordinary common 
brain can make good if he has 
the willingness to run that 
brain up to Ho per cent of its 
highest efficiency” 

The secret of lunning your 
brain up to Ho per cent or moie 
of its true t apacity is no longei 
a secret, in the true sense of the 
word For over 4 cxi,ckx') ambi¬ 
tious people have learned it,and 
put it to work toi themselves 
You can learn the secret as 
they did, from a wonderful 
, little book which is 

offered on this page 


This book is free; it gives the 1 
plan, scope, and purpose of the 1 
most famous library in the 

woi Id— - 

DR. ELIOT’S 
FIVE-FOOT SHELF 
OF BOOKS 

— and the wonderful part it can 
play in your mental life 

Every well-informed man or 
woman should at least know 
something about this wonder¬ 
ful library 'I'he free book tells 
about It— how Dr Eliot has so 

ihosrn and arranged iti 418 great mas- : 
terpieces that, in even fifteen minutes a 
dav, you can get from these “Harvard 
Classics" the culture, the knowledge of 
men and of life, and the broad view'- 
potiit that can alone win for you an 
outstanding and solid 
success 

You are earnestly 
invited to have a 
copy of “Fifteen 
Minutes a Dav ” It 
IS free, will he sent 
by mail, and involves 
no obligation what- 
cvci Tear off this nu U the irtt hotb. 

^ ^ aiSl thio it thf eevixm 

coupon and mail it tiuit 
today 

Fp F COLLIER i SON COMPANY ■n 


/ Sit Arthur says that 1 W hda»d 
tn my discovery of the Murillo imno^ 
hire, sinco be fasswted • Mru^ aTwile 
in Light $is weeks before my article wm 
printed. Bat my article was in the hanm 
of the editor two weeks before that, and, 
moreover, it wes another picture which 
Doyle announced in Light that he de¬ 
tected, not the one lo which I referred. 

My expression of wonder whether 1 was 
the first lo discover the Murillo impofr 
ture had reference lo the fart that il had 
pasaed the inspection of Doyle and many 
others loiiii enough to get into the initf- 
national Pstckic Gazette Of course, 

I did not expect to be the only one who 
would ever make the discovery, nor did 
I regard the priority ol mine as any 
part of the issue 

Sir Arthur says that 1 nusquole faim; 
that he did not say that the picture was 
•‘the most remarkable spirit photogfaph 
he had ever seen, but that il was "the 
moei artistic.” But 1 did not say iiai 
he said il. but that the International 
Pirchic Gazette said lie said it, wheh 
was true. , , , 

Thus, by magnifying details, aid by 
wrongly relating them tn me. attuilhin 
IS diverted from all that I deemed UlM^ 
tant. and all I emphasised, namely, tlut 
a clumsy and braien photographic fiaud 
passed the inspection of Spirituaisis 
bTog enough to be reproduced as a phof 
of spirit action, in one of their pro»f- 
nent magaiiues. that Murillo's conc^ 
tion of the Deity was “r^^niKd D 
a woman as her “spirit guide. S* 
and tlial four of his conventional ohorub, 
wore “recognlied" by four mothers at 
their respective children 

(The International Psychic Gazette 
has since said that 1 ought to know that 
spirits are capable of making ^a “rep^ 
auction of existing paintings In the 
present case this would mean that sju^rits 
carefully cut away two-fifths of the Holy 
Family," and blocked out ihe betftvltm 
dove willi cotton batting so thick that 
Its etlge easts a shallow I should say 
that if spirits are so anxUius to prove 
their work n fraud they should he ae- 
eoimiiodated ) 

II. As to the fake spirit photograph 
shown in New York: 

Sir Arthur tells us that in showing iwi 
picture on the screen he did not say it 
was genuine, and that he withdrew it 
after 1 commnmcaied with him Ihifl 
IS exactly what 1 stated in my arUcle 
The reason 1 related the story was that 
1 felt that such portion of the public as 
think that the dislinRUished novel at. 
»incc he invented Sherlock Holmes, must 
hlro»elf posseise superior delfjcllve m- 
alincl should, in view of his bittern^ 
against the (English) Sianety for Psychi¬ 
cal Research and those wls) preserve its 
traditional policy of caution, recogniie 
that he has an easy Intclleclual con 
science He knew nothing about the 
history of the fireman picture, anc^ ym 
he showed It m his public exhibit M 
choice proofs And even now he says he 
Is not sure that it is not genuine, al 
though 1 let him read the original letws 
of Fnllis. the Chicago photographer, 
who made it to prove lo Dr fl.Kigson 




d me ihe Ullle «uldr bMfc 
l>ouk. In the world. dcKrtk. 


Vow non enjot there poorf fwK*. 


haw MHlIy a "aptoUT plwtailMif* 

**I*ta^‘ stntW 'wW-'Oid 
poiM in eoanwtlim wfft tWa 
•nlole. Agaba It 1* aonakf 
attention from the ml and to & 
it upon an irrelevant opiaU- Had ft 
been abown that I bad miastotod 4 nli^e 
detail, that would have been to the pMi«. 
But no, it is Intimated that 1 ant ttot a 
gentleman, because I did ^ keep this 
matter a secret forever, aa 1 Madty dhl 
at tlie time It) order that, the neveltW's 
lecture lour should not be Icat atweeto- 
ful I believe that, in oonneotion vdfh 
psychic research or this partlcnlar Inci¬ 
dent, whether 1 am a gentteman or not. 
like the question whether my nose to ^ 
coroing. i* hjj irrelevant To b** 

sure, 1 did not understand that I vas 
obligaled or expected to be forever aflent 
on the lillle nmtter. I have no auch 
secrets concerning myself, and anyone 
Is at liberty to tell the truth about me 
at any lime 

h is not “prejudice" to state irrelata- 
ble facts, nor “unfair” to qwte with ex¬ 
actitude. although 1 admit that “Dr 
Prince 11 alwayfl doing thit kind of 
thing ” But II is getting so that to have 
visl^, memory and logical faculty 
enough to expose pretentious and blatant 
fraudTis regarded by the resolute devout 
aa evidence of a aool filled wilh all 
iniquity ^ 

Walter Franklin Prinoc. 


Kill the Anti 

Here is a clever device, guaranteed to catch 
and kill red anu. Our coTTeapondem 
describes the process by which these pests 
climb up the perforated spouL these to fall 
off to their death. 

A trap guaranteed to catch and Idll 
red, catting ants has been Invented by a 
Texai man. The trap U a square traugb. 
about an inch deep, with an alevuted 
spout at one corner. The ants climb 
up the spout and fall into a pan Of kern- 
sene oil which kills them. The devtee. 
which occnplee only a square fool of 
apace, is set by being intrenched around 
tne hole in such a manner lliat the in- 
aeca fall into the trough either when 
leaving the hole in search at food or 
when returning after foraging. 

In setting tlie trap, rare must be taken 
to liank the dirt up against the sides so 
that the ants will tumble in when trying 
0 enter or reach their bed The curved 
n Bides prevent the ants climbing out. 
hiie the perforated floor of the spout 
akei It possible for them to ascend 
1 with ease, only to fall into the oil 
le accompanying picture shows one of 
t(> tnpi set aroand an ant bed, with 
hqdrrdsuf dead ants piled up near the 
cat. ^tral lioles in the bottom of the 
trough ,11 provide escape for ram 
witer lha.,n,„hi fgH ,, The trap is 
not guBran,..J ^.^,,,1, g„„,ii ,uggr ants 
which, beca, jjgl,, 

weif^i, can 

These traps i ordinary sheel 

tin cnverril coaling to make il 



• tnip for Id lMo ff tnd m 
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PUCM Me firtt out tot the 
(idet and apout on a standard cutting 
knife. Then theae pieces, out in esact 
shea, are run one at a time tbrouah a 
series of machines operated by hand 
cranks. Each machine performs a spe¬ 
cific operation, such as perforating the 
bottoms, bending the sides, and cutting a 
hole in one side for the spout Sector 
gears, cutting dies, soavengrr springs 
end heavy weights are the princi^l 
parta of the machines, which were aJso 
invented by the inventor of the trap. 
After the pieces have been cut and bent 
into shape, they are soldered together to 
form the completed trap. 

Lee 'Woods. 

A Novel FertiUaer 

One of our friends in Guatemala senda 
ibe following: Radio fans may be interested 
in figuring out just what reaction takes 
place ID the gap between the ground and 
the end of the antenna 

Editor, Scientific American; 

You may be interested in the experi¬ 
ments I haveiieen making in stimulating 
{^nta by meana of elec^city from the 
atmosphere. 



A Room in the Plant of 
The Patterson'Sargent Company, Long Isla 
City, New York, Manufacturers of 
B. P. S. Paints, and B. V. S. Varnishes 


k^ means of almoapherie eleetricity 

Plants are natural lightning condui • 
tors, as the points of the leaves and 
needles place themselves in electrical 
connection with the atmosphere After 
each electneal storm it may he noted 
that the plants obtain new vigor and 
powth. Therefore, if the stem and 
branches of the plant are provided with 
copper wires adjusted in two or three 
placet by meant of narrow copper bands 
and if the upper ends extend toward the 
atmosphere in the form of small light 
nlng conductors, the plant remains in 
direct contact with the electricity of jhe 
atmosphere and will be stimulated in 
such a way that it will produce a great 
quantity of new flowers and fruits The 
uuit IS of far better appearance and of 
better quality on account of this derice 

My first expenment was made with a 
young guava tree After having placed 
an antenna on this tree during the 
rooiuhs of March to Juno of this year It 
made several now shoots, it has flowered 
and produced fruit twice and the fruits 
are twice the size of the ordinary fruit 
and are much sweeter. Dunng these 
months we had many electrical storma. 

On the 15th of July of this year I 
experimented with an old-lime tree The 
fruits of Ibis tree were dried up before 
they were much good. In order to ob- 
Uin a better tesult I placeil three an 
tennas ef copper wire in the tree, also 
aurroun^ng some ef the branches and 
alto I placM an antenna of loose copper 
wire. These antennas consisted of 60 
turns around the main branch Just 
above the trunk and extended down the 
tmnk to a point just above the grouiKi. 

' By means ef Ibaae four antennas the 
tme atarted to make new growiha within 
fifteen days ttftet a atormj on the present 
«Me (thfeTSth of Obtober) it btw pro- 
dooed many stew ahools and the tmit 
baa tamrovM netieeebly, is Juhw and 
sweet. At preseM on the tree ate flowers 
end fnilts of all slseS and it oonthiuet to 
ilewer and produce froit. The tree ia 
eompiet^ rejuvenated, 

Jose Cauetos. 


Eveiy Manufacturer whose business 
demands utmost flexibility of internal 
plant arran g ement should read this— 


The Popularity of the 
Mill Conatruetkm Building 
la Eohanced by the Ready 
Availability and Fine Structural 
Qualitiea of Douglaa Fir 

An increasing percentage of 
the big timbers and plank 
required for all general con> 
struction purposes are being 
supplied today in Douglas Fir 
from the Pacific Northwest. 

From the fine structural qual¬ 
ities inherent in the species, 
scientific selection makes itpos- 
sible to secure, on special order, 
where exceptionally heavy 
loadings demand it, a '‘select 
structural grade,*' the equal, if 
not the superior, of any struc¬ 
tural wood on the market today. 

Through th« Weyerhaeuaer dle- 
trUniting planta at Baltimore and 
Mlnncaota Transfer, Saint Paul, 
Douglaa Fir iu alt ttandord grades 
and sizes can be laid down quickly 
and economically in every industrial 
aectioa of the country. 

Twenty, two percent of all the 
lumber produced in this country to¬ 
day la Douglas Fir. 


Quoted by Permission from letter of 

THE BALLINGER COMPANY 

Architects and Engineers, New York 
“With reference »the Potterson-Sargent project, a marked advantage that 
mill coiutruetiart has over masonry construction — the ease with tohich 
alterations can be mode—woe a matter of primary importance in the man¬ 
ufacture of paints and varnishes. Alterations or extensions of the plant 
equipment almost invariably involved changes in the rather elaborate system 
of pipes through uthich the materuslflou^. Mill construction permits theper- 
foration of the floors for new piping at practically any point at a small cost." 

B usiness men who know the importance of 
keeping down plant overhead are paying more 
and more attention to the adaptabilities and econo¬ 
mies ^ot heavy timber miU construction lor factory 
and warehouse expansion. 

It is the business of the architect and engineer to 
advise you whether Mill Construction is adaptable 
to your individual building requirements. Or, if 
you prefer, there is available the consultation of a 
Weyerhaeuser Expert Construction Engineer. 

The advantages of “Mill Construction” and the 
structural quality of Douglas Fir arc thoroughly 
covered in the Weyerhaeuser booklets “Indus¬ 
trial Buildings” and “Structural Timbers of Doug¬ 
las Fir” and in “Technical Note No. 201” issued 
by the U. S. Forest Products Laboratory. These 
booklets will be sent on request to responsible 
members of industrial concerns. 


® WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL* MINNESOTA 

Predmeert for industry of pattern and flask Inmker. factory grades for remanufactnrint, 
Inmker for kosing and crating, stmetumi timkers for industrial buildint And sack of 
these itenss in the species and fype of toood best suited for the purpose 
Ain producers of Idaho Red Cedar poles for telephone and electric transmission hues. 
WarwtwMMrForwerraiaMiaradiarlkitlwitbroaahtiiaHUblimlMdtnuiaakMMlihrthi! Weyerh««otM SaU> Compaar, Spoka 
wkh btomli »aa n at m So. La Salla Bt., ChioMoi 210 Breodwar, Naw Yorki Laxiuion Bldt Baltunora; and 806 PlyaaMh Bldi 
aad with rapata a ntattvaa tkrmialuMt tha oouDlrv 
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Perhaps you, too, can cut your 
battery costs in half. Just 
follow the chart. It gives you the 
secret of battery economy 



Thousands of people have 
made this discovery. Eveready 
"B" Batteries, when used in the 
proper size and with a “C” bat¬ 
tery*, are the most economical, 
reliable and satisfactory source 
of radio current. 

On sets of one to three tubes, 
Eveready “B” Battery No. 772, 
used with a “C” battery, will last 
a year or longer, usually longer. 
On sets of four and five tubes, 
either of the larger Heavy Duty 
Eveready Batteries No. 770 or 
No. 486, used with a “C” bat¬ 
tery*, will last eight months or 
more. 

These figures are based on the 
average use of receivers, which a 
country-wide survey has shown to 
be two hours daily throughout 
the year. If you listen longer, of 
course, your batteries will have a 
somewhat shorter life, and if you 
listen less, they will last just that 
much longer. 

Here is the secret of “B” bat¬ 
tery satisfaction and economy: 
With sets of from I to 3 
tubes, use Eveready No. 772. 
frith sets of 4 or more tubes, 
use either of the Heavy Duty 
Batteries, No. 770, or the 
even longer-lived Eveready 
Layerbilt No. 486. 

Use a “C" battery on all but 
single tube sets. 

Evereadys give you their re¬ 
markable service to the full when 
they are correctly matched in 
capacity to the demands made 
upon them by your receiver. It is 
wasteful to buy batteries that are 
too small. Follow the chart. 

In addition to the batteries 
illustrated, which fit practically 
all of the receivers in use, we also 
make a number of other types for 
spkial purposes. There is an 
Eveready Radio Battery for every 

*NorE. In addition to tlic increased lite 
winch an Eveready “C" Battery gives to 
your “B” batteries, it will add a quality 
of reception unobtainable without it. 
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Radio Batteries 

last longer 
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radio use. To learn more about 
the entire Eveready line, write 
for the booklet, “Choosing and 
Using the Right Radio Batter- j 
ies,” which we will be glad to i 
send you on request. This book- | 
let also tells about the proper bat- ' 
tery equipment for use with the i 
new power tubes. There is an | 
Eveready dealer nearby. I 

Manufactured and guaranteed by 

NATIONAL CARBON CO., Inc. I 
New York San Francisco | 

Canadian National Carbon Co, Limited 1 

Tonmln, ODtarlo 


Tuesday night ine,3ns Evertady Hour— 
9 P. M , Eastern Standard Time, through 
the following stations: 


ntjut-PmUence 

nftrj-Boftcm 

yrtM-WorcrJtrr 

vri-PklMelpkltt 

VCM-Bnffahi 

yreut-PtUthneth 


Radio Notes 


A Review and Commentary on the Progress in This Branch of 
Rapid Communication 
Conducted by Orrin E. Dunlap, Jr. 



A waterproof radio tranamltter lun boon dealgned aapadriiy for uaa la Hftdroata 
The operator’s hand and arm are eoverod by a cairvaa Jbag which kaagia w a t er 
from entering the waterproof cahlMiM 


la Radio Menaced by Strauiie 
Rays? 

Radio followers, who have been reading 
In the papers of the new scientific d scov- 
ery of wild and powerful rays iraCling 
from the “depths of outer space” toward 
the earth with the speed of radio, are likely 
to wonder what effect they will have upon 
broadoaating and the ether. 

The extremely abort length of these im¬ 
migrant wavee, of lO.OOO.OOO-voh variety, 
which ia eatimated to be much ahorter than 
X-raya, ia '‘unimaginable,” says Dr R. A 
Millikan, diacoverer of the rave, who has 
been probing and aludymg nature's secrets 
upon the edge of finite apace. So powerful 
la their energy after they penetrate the 
upper regions of the atmosphere that it ia 
eatimated Old Mother Earth might experi¬ 
ence a disastrous effect should the number 
of rays increase 

Dr. Millikan reports that these rays come 
from space and bombard the earth from all 
directions at all times, and that they have 
extraordinary penetrating power. 

Will they, like the sun’s rays, menace 
radio by absorbing its strength? 

There is no doubt that the rays of Old 
Sol are reaportsible for the limited range 
of radio concerts In the daytime This la 
proved by the fact that as soon as twilight 
blends into darkness the distant atations 
begin to come forth from loudapeakera hun¬ 
dreds of milm away, and as the night 
progresses the waves span greater distancea, 
with Increased intensity. Then come the 
first faint traces -of dawn in the Caatem 
sky and the distant transmitters begin to 
wax and wane, suddenly vaniahing, produc¬ 
ing at sunrise a death-like ailence in the 
radio realm. 

Radio experts explain that the ulua- 
violet rays and other beams radiated from 
the sun penetrate die atmosphere and act 
os millions of antenna, ahtorbing radio 
energy, or serve as a pathway over which 
Hertxian waves reach the ground before 
they have an opportunity to seek an anten¬ 
na. One might picture this effect of the 
sun’s rays os a curtain made up of myriada 
of wires stretched from the sky to the eanh, 
but vAmh darkness seu in the curtain rises 
and the radio theatre is opened on a natieMl 
soale. It it then that reoebwM in Naw 


York skyscrapers can be put in tune with 
melodies played out where the com grows 
tallest. 

What wouU man do if these immigrant 
waves IncrdM in number ami have an ill 
effect upon (be ether’ All ratiio ihight van¬ 
ish and the great radio industry which grew 
“over night” would crumble What assur¬ 
ance has man that the ether will always 
remain to vibrate with human thoughts and 
emotions? These strange rays might wipe 
radio out over night and several have aug- 
gested that man himself will destroy the 
ether, because with millions of receiving sets 
lapping the inviaiblr, odorless, tasteleM 
subeunce, it may finally be used up Others 
dispell such fear and contend that the ether 
Is an everlasting supply and will occupy all 
space until doomsday 

Others point out that these new rays may 
be signals from another planet and they add 
weight to this contention by calling atten¬ 
tion to the fact that the roystenous waves 
are extremely short in length This short¬ 
ening of wavelengths seems tu be the trend 
radio is following in its earthly development 
as amateurs talk from nation to nation, 
across continents and over seas, on short 
wsveJengths propagated by lets power than 
is required to operate an electric iron. If 
a boy can do this from the attic of his home, 
why could not some race of auperior devel- 
opmenl devise a system of short wave com¬ 
munication far more effective and powerful 
than man has discovered on earth? Undoubt¬ 
edly. 1,000 years hence, the earth’s inhabf- 
idUta vrin look back upon our radio of today 
as only a crude and tiny link in the ofaaiii ad 
their ultra and inter-planetary braadoMting 
ayatexn. Perhapa them nomad raya, wUkb 
are being Wafted in from the incite, are 
traiuporting motion pictures of other world^ 
but we are so far behind in radio acienee 
that they cannot he ffaahad upon earthly 
screens. 

Some say chat there U no oanse for ataCm 
because no one seems to be «are Riat tbdre 
is such a medium as the ether. It fa on 
established fact that the air k not tlm bake 
of radio, ao there must be onodier ketUnoi; 
and aoktuiats have named It the etbM, tbi^ 
tell ut that the ether oeoupiea nmuMidai, 
that it exists in a vaowtm, in our boiRM 
and in the walla of ov home*. wmI |hai 
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Steel Sheets i\\2ii Resist Rust! 



T he destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 


of reepiven in Japan pay a fen atnountlnurito about eighty centa a month 
to the Tokio munieipal station. The aeU are aealed on thi« one wavelength so 
that the operator rannot tune in another' broadcaster 


IS why indoor antenna intercept radio 
broadcasts Did you ever stop to think that, 
no matin where you are, housewives’ talks, 
symphonies and jaaz, sermons and news, pass 
through yout body at the speed of sunlight, 
186dXX) miles s second. Whatever this 
peculiar medium is, it seems tu be every- 

Charles P. SteinmeU startled the radio 
world shortly before he died by derlaring 
that there were no ether waves! He argued 
that radio and light waves are merely prop¬ 
erties of an alternating electro-magnetic field 
of force that extends through space. Stein¬ 
meU said that the conception of the ether 
is one of those hypotheses made in an 
attempt to explain a dlfhculiy, and the more 
It is studied the more unreasonable and 
imtenable it becomes. 

Sir Oliver Lodge, on the other hand, is a 
staunch defender of the ether’s existence 
He believes that, because the ether w invis¬ 
ible is no reason for saying that it does 
not exist. Tlioso who agree with him point 
nut that man and animals breathed tile air 
for thousands of years before the chemical 
constituents were known or even that the 
air had weight. A barometer was needed 
to prove that fact. If it required centuries 
to learn about the air, why cast aside 
theories regarding the ether or worry (hat 
it may be destroyed by some outside force? 
No instrument bos been discovered to prove 
that the ether exists. It remains one of the 
mysteries of Cod’s hsitdiwoTk slang with 
radio and the Millikan rays. 


Broadcasters Using Powerful 
Tubes 

A NEW lOdtilowaU vacuum lube, which 
vibrates at (he rate of SXXXl.OOO limes a 
second and requires for operation at full 
capacity as much current as would be use<l 
to light every room in a doien six-room 
dwellings, is now in use at KDKA. WBZ. 
KFKX and KVW The tube use* a voltage 
(hat IS twenty times as high as (rariion 
companies use to propel aireet cars 

This tube handles so much energy that it 
has been impractical to build a base that 
would not be burned up if all the hlament. 
grid and plate leads were run through the 
base. Consequently, the leads are taken off 
at different places - the filament wires at the 
bottom, the grid lead at the side and tjie 
plate wire at the lop 

The tube stands a fool and a half in 
height A water jacket carries off the heat 
created when the 15,000 watts of energy are 
applied to the plate 

The plate is a copper lube nine inches 
lung and an inch and a half in diameter, 
closed at one end Almost the entire length 
of the plate protrudes from the top of the 
tube. The water jacket is fastened to the 
plate and water is circulated under pressure 
to absorb the heat The column of water 
is about twenty feet long The hose is half 
an inch in diameter The amount of current 
which leaks away to the ground through the 
column of water is negligible. The reals 
tance of water to the flow of electrical cur 
rent is more than a billion times that of a 




Apollo 

BEST BLOOM X GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS —ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Galvanized Sheets produced An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 

This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-reststanee Keystone quality 
demonstrated ite excellence in servite tests of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Fuels booklet 


Sheet oMill Troducts 

Vitek for a.li porpOM*. Apollo 

•bA ApoBo>K«rslOD« Oopp«rBtt«l 0»I- 
vmnlMd Oai rvrt tnd TAnk Btook. 

Vormtd Voodm tad Bldla« Prodacu. 

flpeoltl BbteU for BtMiplM. Aotomo- 



Products 

Amsrlovi Ook« *nd Am*rlo«a Chtroos) 

Kl^^*TrrnJ"pUt^*!'MV”Koofl^ Tin 

PUtsM. H]»rk PItte for til parpoMa 
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MAJtCH, I9|e 


STRENGTH —LIGHT WEIGHT — DURABILITY 



?laccar uses DAYTONS 


Macrar, “The Truck of Continuous Ser¬ 
vice” uses Dayton Steel Wheels. 

Like the Maecar Truck, Dayton Steel 
Wheels are built to give continuous ser¬ 
vice. Day after day, year after year, Day- 
ton Steel Wheels meet the most exacting 
requirements of heavy duty truck service. 

The records of prominent fleet owners 
show that Dayton Steel Wheels increase 
the life and the earning capacity of their 
trucks. That’s why nearly all the leading 
truck manufacturers use Dayton Steel 
Wheels. Specify them on your next order. 

Tlie Dayton Steel Foundry Co. 


Davton 

Ste«i lyiick Wh—IM 


TIRE ECONOMY—ACCESSIBILITY—APPEARANCE 


Ice Making and Refrigeratins 
Machinery 

Corliss & Poppet Valve Engines 




GEARS 

All Kinda.Sm»U 

shipmeiK 


A New Line of South Bend 
Lathes 

*1^ new line of Southend Lethci^oMeM^ 

cUtun It If an outaundins example ofa^tC' 
markable unauittUrd 

Saudi Ueh* Work. 

523 £ Madifton St . South Band. lod. a 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO, 

PATENT ATTORNEYS 

Alwriatftl lines 1846 inlh tht ScicruUk Amtmjtn 

wool WORTH BLDO, - 233 Bro.dw«v, NYC 
SC IENTIFIC AMER BLDO - W»ihlii«ton, D C. 
TOWER BUILDING - - - Chicane. Ill 

HOBART BUILDING - . San Franclaco, Cal 

VAN NUYS BUILDING - Loa Anicica, Cal 

Book, and InformaHon on Patentt 
and Trtdc-Marki by Rcgiicat 
Attociatci In All Forelfn Cnuncclan 


copper cable of the ssme length and diam¬ 
eter Thu«, by water cooling, the output 
capacity of the vacuum tube lia« been in¬ 
creased to lU.OOO watts, sufficient power to 
light 200 ordinary 50-wstt lumps Several 
of theae tubes can be used lii parallel to 
produce greater power than 10-luiowatts. 


Rudio Sets on Farms Growing in 
Number 

, There are close to 600,000 radio receivers 
on farms in the United Slates, and the 
number is rapidly inrreasing The farmers' 
appreciation of broadcasting is seen in the 
fact (hat there has been a 300 percent in¬ 
crease in radio sets on farms since 1923. 
Dealers in various parts of the country 
report that the farmer generally buys a high 
class set, costing between tl25 and $400 

Twenty-four agncnllural nollegrs maintain 
hroadcaating stations; and they cooperate 
wiiii the Department of Agriculture in send 
ing out weather, crop and market reports. 

Teat* Show Febmiary Beal for 
Radio 

Observations made by the Bureau of 
Standards on the waves of KDKA revealed 
the following results- The worst atmospheric 
(ondiiions were experienced in June and the 
February air seemed to be superior to that 
of all other months. The next best months 
were in order. March. January, November. 
December, May. October, April, August, 
July and September. 

The worst fading was encountered in Orlo 
her and the least in February, with fading 
increasing in the following order- April, 
July. March, June, January. Mav. November. 
December. August and September 

Big Radio Market in Chicago 

Altiioucic there are approximalelv 686.000 
homes in Chicago, it is estimated that there 
are onlv about 100,000 receiving sets in 
operation in that city 


When to Tune in Cuban Stations 

Station 7SU, Elia, Cuba, will be on the 
sir at 8.30 ra. (.astern Standard Time, 
every Tuesday and Thursday up to May 1st 
The transmitter is rated at 500 walls and 
the wave is 295 meters Station PWX, 


Havana, is on the air Wednesdays ahd Sat¬ 
urdays from 8:30 to 11:80 RJt., Etuttcm 
Standard Time, and con be heard on tike 
400 meter wave. Station 6KWi Tuinuotu 
broadcasts every day from S.-OO to 10:1& 
p.M, F^astern Standard Time. It can he 
found on the 338 meter wave. The trans¬ 
mitter IB rated at 300 watts on week days, 
and 6,000 watts on Sunday nights. 


Radio SeU’ Total Near* 5,000,00(1 

It is estimated that there are now about 
5,000j)00 radio sets in operation in the 
United States. There are approximately 
22,000,000 homes in this country so the radio 
market is still very large. The total for 
radio Is small compared with the 18J)00,000 
automobiles, about 15,000,000 telephones 
and 12JX)0.000 phonograpbt. 


Five Loudspeakers in One Set 

A NEW receiver named the "Zeniphonic” 
has been introduced by the Zenith Radio 
Corporation of Chicago It is a ten-tube 
circuit, ecpiipped with five stages of radio 
frequency amplification. There is only one 
dial, and It tunes over a range from 80 to 
600 meters The ordinary tuning range is 
from 180 to 600 meters, but it is guiikly 
lowered by throwing a small switch insidr 
the cabinet The purpose of this wide tun 
mg range, according to officials of the com¬ 
pany, IS to make provision for what they 
believe to bo an inevitable development in 
broadcasting, that is, the extension of the 
broadcasting wave band below 100 pielcrs. 
Several of the models are equipped with two 
loudspeakers, which give a balance between 
the high and low tones The most expensive 
model has five loudspeakers, to Insure high 
quality of lone 


Predict* Six Companie* Will 
Control Radio 

CoMMENTiNc Upon the increase in radio 
sales, Alexander Elscmann, Treasurer of the 
Freed-Eisemann Radio Corporation, said that 
in bis belief 95 percent of the radio bust 
ness will he done by less than six companies. 
He pointed out that al the present time 90 
percent of the automobile business is dnne 
by twelve companies 

“The larger units in the radio manufac 
turing business now well established will 






























grow bigger, and ihrrr will undoubteflly be 
considerable mortality among the iimaller 
uniti, }usl Bi waa the case in the phonograph 
business years ago It is very eviijcnl that 
five or six companies whose position as to 
product and merchandising policies i« well 
entrenched, are growing stronger and 
stronger, and that within a very few years 
the bulk of the business will be concentrated 
in onmparatively few hands New capilal 
is no longer rushing into the radio business 
as it formerly did," says Mr. Eisemann. 


The new linitr Berlin Is the first ship 
to be equipped with radio leiephonc 
booths for the use of passengers. 
The booths are eonnected wdlh the 
ship's radio room, much like a regu¬ 
lar telephone switchboard. I’nssen- 
gers can talk to other ships within a 
few hundred miles 

A Radio Puzzle for Home 
Builders 

The architectural and engineering bureaus 
of the National Lumlicr Manufacturers' 
Association declare that the gencml use of 
radio in the home has prenpilated a new 
and perplexing problem for builders It 
appears that, cieineidenlly with die popular-* 
Ity of broadcasting, a new form of exterior 
wall construction was wirjely introduced, 
eapeeially in Florida, other parts of the 
Sonth, CaiHornla and the Souihwesi. In tak¬ 
ing advantage of the mild eliniate in those 
reglona, and for the purpose of reducing 
building costs, people have adopted akeleton- 
•tirfa^ bouses, eliminating ahingled wntia, 
but aubelltuting aiuoco-surfaced aiding Gen¬ 
erally, the wooden framework of the houae 
haa no lumber sheathing. Instead, metal lath 
or chlokjrti wire is applied directly to the 
•tuddittgs, and then the stucco is plastered 


over the webbing Tins meial network 
creates a shield for radio waves and prevents 
Hertiisn impulses from reaching indoor an 
tennas or loops, which are popular in south 
ern climes because they are not exposed to 
intercept as much static as an outdoor win 

Some lumber dealers throughout the South 
are taking prompt advantage of the metal 
lath shields and arc encouraging all lumber 
liomes It IS pointed out that a receiving 
set located in a house shielded by wire oi 
metal latli will not he shielded providing • 
an outdoor antenna is cmploveil. ll is llv 
antenna that intercepts the energy from the 
ether, and if it is not sliielded the receiver 
attached to it will work nil right allhougli 
It mav be in an all metal compartment 

Overcoming Changes in Aerial 
Capacity 

John Havs tiAMMoM) Ja. lias invented n 
means of tompensalrng for variations in the 
capacitv of an antenna < irciiil causeil bv 
cliaiiges in the effective height of the wire 
Such changes might he effected, for exainpli 
by tlie roll or lipping iiiotomcnl of a ship 
to whicli the antenna i« mounleil 

College Station Acin as Relay 

Riliaiii.i and consisiem radio relay of 
hroadi asl signals up to .100 miles is hesi 
obtained on long waveleiigllis, according lo 
lesls Iiiaiie between aii.l WCAD. Si 

Lawrence University, (.aiitoii. New \ork 
Tlie operators at iht cidlege Btatioii iiilt r 
cept the piograms from Selienectady, broail 
cast on tlie I..S60 meter wave 

All programs of WGY are radiated on 
STO.,? meters. 41 88, 109. and 1 IfiO Obser 
vations of tlie transmissions on each wave 
length are made Expciimenls in relay work 
between WGY and WCAD indicate thal 
1,560 meters is superior lo siieh waves a*. 
40 meters or 100 for relay purposes 

15,110 Amateur Stationg 

Tiieue are now 1.5.110 amateur transmit 
ting stations licensed in the United Stales 
Tile number lias decreased smeo last year 
when the numbtr loialed 15,450., 

Miniature Station for Testing 

One of the smallest practical broadcasting 
stations is in use at the King Quality Prod 
ucts radio plant at Buffalo, New York. It 
was put into service to meet an Insistent 
demand for morning broadcasting so that sets 
at the factory could he tested, despite the 
fact that the regular broadcasters were off 
the air. Tbe min4ti|Te sution is mounted 
on a panel eight and one-half inches aqiAre, 
and it la attached to 'a phonograph The 
transmitter’s wavelength range is from 200 
lo 600 meters and can be heard in the area 
of a city block. 


Twenty Years 
Without a Drink! 

Camels go a week or more without a 
dnnk. Then time is taken out to 
. hunt an oasis. While the camels are 
^ being replenished with water the 
A caravan is halted. 

H But, at that, the camel has something 
m on metal bearings For they function 
W only as long as they have constant 
i care and attention But the usual 
k treatment of bearings on quantity 
I production machines is intermittent 
i oiling. Then friction takes its inev¬ 
itable toll Machines are stopped. 
Production ceases Idle hands stand 
around New bearings are put on— 
and another red-ink entry goes in 
the ledger. 

Stop this waste once and for all by 
installing Arguto Oilless Bearings. 
Many Argutos have gone 20 years 
without oil or attention Their econ¬ 
omy is represented not only in their 
years of trouble-iree service, but also 
in their first cost—which is one-sixth 
that of bronze bearings. 

If you care to know more about 
these 20-ycar bearings just fill out 
the coupon. 

ARGUTO OILLESS BEARING CO. 

Wayne Junction Philadelphia, Pa, 




OILLESS BEARINGS 


ARGUTO OILLESS BEARING CO 
Wayne Junction, Philadelphia, Pa 

PUaae eend information and lacts about Argiiiu Oilless Bearings 


City and State. 
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Learning to Use Our Wings 

-raft are being put to use in peace as well as in war. This depart 
ment will keep our readers informed of the latest 
facts about airships and airplanes 
ConduetptI by Alexander Klemin 
In charge, Daniel Ouggenheun School oj Aeronautics 
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Tima Saving Dtnioaa 


The Bristol ^‘Pullman** 

T he posaibiliiies of mulli-ensined planes 
wliile great have not by any means 
:aused the diaappearaace of the aingle- 

ingincd air transport The slmpltcily of 
he eingleengined power plant and the 
;reater efficiency of the single<ngin«d plane 
which has no inefficient head-resi4tance- 

iroducing engine nacelles to pull through the 
ir bare left many adherents of this type of 
ilane For example, the Bristol Pullman, 
nth only 400 horsepower in its single Luci- 
er engine, can carry ten passengers through 
he air at a speed some ten to twenty miles 
jealer than the Farman Jabiru or the 
lleriot "quadn moteur” which with 720 

iorsepower can only carry 12 passengers 
The efficiency of the singlrninginr type is 
articularly marked when an alr<ooled 

ngine is employed and the weight of radi- 
tor, and water in engine and radiator are 
a\ed In the Pullman the front of the fuse- 
age is skilfully rounded off snd little of the 
ir-cooled engine is actually expoaed to the 
ilasl of air The pilot sitting high in the 
usrlage has a vision which is quite as good 
a in the four-engine jobs where there is no 


engine ahead; snd It is undoubtedly easier 
to watch one engine and one set of engine 
Instruments than it is to watch the switch¬ 
board of a multiple-untt power plant. 

At the present time passenger comfort is 
being carefully studied bv both American 
and foreign designers. One of the signs of 
this increasing care for the passengers is in 
the long exhaust pipe carried by the Bristol 
Pullman. This pipe is at least twenty feet 
in length and is carried far behind the pas¬ 
senger compartment. The pilot still has 
somewhat of a cbmb on the outside ladder to 
get into hia cockpit; the passengers have to 
mount but three or four feet off the ground 

The photograph of the interior of the 
Pullman emphasizes the care now lavished on 
the passenger cabin The passengers arc 
seated on roomy, woll-upbolstered seats 
Each passenger can see a clock, an altim¬ 
eter snd an air-speed indicator ahead of 
him and can tell thereby where he Is, how 
high he is and how rapidly he is reaching 
his destination—not with the accuracy of 
the navigator, but with sufficient accuracy 
to satisfy natural curiosity There arc no 
crosswlxes or beams of any deacrlption in 


GMBItATORS-U. S. SUnsl Con. 1» watt. 275 eok 
O C. Osnsrators tor radio InnsastlUnil or nparlinaatai 
work. Will ilvs i yohsio ut> to MO, 0. UletoiAeaet. 
tl 2 mlt. Condanicrs, si 800 cycle. 200 win Altar- 
otion. no SOO oycis MMor-Qenerston 110 volt D.C 
(trivs H K W . tS Piste YrseslonMrt, PUataeei 


FOR SALE OR LEASE 

Fsotory Boddiiw, 112x30 2 wories, wd 40 x 2Q, 

I Harr; 10 seres of land on Hsic higiiwBy, sleeinc 
end ■teo redroed, 8 mllet from Nonbempton 
Meta, Wsier power end cheep eJeetn^. , 
Equipped (or Dunulaonirlns tflisn loots. Cbembar 
of Cwueice, WiSteinsburt. Mess. 
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I Boods. Strictly e business prapoiltlon and uieeeugb 
investigatton Invttad. A mlmdtd opportunity tea 
an enormous and prafltehia boalncas far ambtUons 
man. No others need apply. Oataleg and 


Interior of the Brlatol Pullman. The pasadaaen'are acatod on eomfortaUe sowtO, 
the windows can be completelv opened ana die faiainunesita at tbe aaul at Use 
cabin tell the airplane’s speed and height 


Metal Cm! Producfto Co. 
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The Khnatan M>irn, « foniHmfilierf monoplane carrying twelve paMcngere, with I 
two en^ea in tantlem on eltker side of the fuselage , 


the osbin, and each window can be wholly 
opened If desired. In cold weather special 
arrangements for tapping the exhauai allow 
the cabin to be ootnforuhly heated. 

Four-Motor«d Airplanes 

GREAT marry aircraft operators are 
agreed on the necessity of multi motored 
airplanes in air transport to provide the 
greatest safeguard against power-plant fail 
ure. The British Air Ministry has encour 
aged the construction of a number of three- 
engined planes, Junkers and Fukker have 
each produced passenger carrying craft, 
equipped with throe engines French con¬ 
structors have gone even further in this 
direction by building four-motored planes 
The basic advantages of using four engines 
instead of three are- 1 The greater secur 
ity against power-plant failure; when one 
engine of the four goes out of commission 
the loss of power is unimportant as far as 
ability to continue the flight is concerned 
and even if two engines go out of commis¬ 
sion, the plane should be able to reach its 
destiaatinn, allliottgh with same difficulty 
< whereas the failure of two engines on a 
trf-motered job meant a forced landing even 
though the glide downwards may be very 
gentle). 2 The even number of engines 
employed allows the disposition of two 
engines on either side of the central fuselage, 
frees the passenger carrying fuselage of 
gasoline tanks and miniraites the danger 
from fire to the occupants m case of a crash 
The use of four engines Involves certain 
special dilfirultiea, however. The more 
engines employed the greater the complexity 
of the power-plant and instrument system 
It is quite a task to keep four engines run¬ 
ning smoothly together, and the engine in¬ 
strument board requires as much careful 
atudy as the switchboard of a large power 
atatlon on the ground. Also, it is difficult 
to arrange the four engines so oa to maintain 
both oarodynomlc and propeller efiiciency 
As the photographs indicate, Farman and 
Bliwiot have arranged the engines of their 
respective designs in radically diflferont ways 
The Fannan Jabtru is equipped with four 
180-horsepower Hispanu-Suisa engines The 
pilot and bis meolianic sit at the front end 
of the fuselage, at iu very top, so that their 
vision IS almost perfect in all direction Two 
powerful headlights In the front of the fuse¬ 
lage are useful for a night landing The 
thick wing monoplane is free from excess 


of bracing and has a span of 62 feet A 
speed of over 100 miles per houf is oblaiii 
able and a climb to I3/)00 feet in 37 minutes 
The deep fuselage provides a very comfort 
able cabin for 12 passengers with toilet and 
baggage compartment in the roar. The en 
gines are supported on a short stub wing 
fastened the lioltom of the fuselage, which 
lias considerable lifting capacity The en 
gines arc arranged in tandem in a very neat 
nacelle, with the gasoline tanks between each 
set of engines so that the head resistance of 
the power plant is not too great. But there 
It real difficulty In the design of the pro¬ 
pellers The rear propeller works in air 
already disturbed by the front propeller, 
also, since it is in the slipstream of the from 
protieller, it is attacking air which is moving 
faster than the airplane, while Its effective 
thrust is still acting with only the speed of 
the plane Therefor*, the efficiency of the 
rear propeller is lower than that of the front 
propeller (some improvement ia effected by 
making the pitch of the mar propeller greater 
than the pitch of the forward propelleri 
In the Blcriot 11,3, which is also equipped 
with four Hiapano-Suiza motora of 180 
horsepower each and likewise carries 12 
passengers at a speed of over 100 mile* per 
hour, a biplane structure is adapted with 
each engine in an individual nacelle. The 
disadvantage of the tandem propeller 
arrangement disappears, hut other difficulties 
present themselves The projected area of 
the (lower plant nacelles is now twice as 
great as in the Firman Jabiru Another 
difficulty IS the very high thrust of the 
engines, mounted on the upper wing If, 
on taking off. the lower enginea auddenly 
fail, a disastrous nosing over of the ship 
is almost a certainly Even in the air the 
pilot must be prepared to meet sudden and 
powerful changes in balance conditions if 
one of the upper motora fail Yet in prac 
lice, the Bleriot is flying quiir satiafactorily 
It is being used on the Paris-Strasburg 
Warsaw and on the Pari* Strasburg Vienna 
Constantinople airlines 
In all probahilily, the ultimate oolution of 
the multi-engine problem will be the pro 
vision of several motors in a central fuselage, 
working on one propeller, but provided with 
clutches so that any motor can be thrown 
out of the system at will. Minimum head 
resistance and ability of the mechanic to 
overhaul any unit that is out of cominiaslon 
are powerful incentives to experimenter* 



Down Come the 
Ton-Mile Costs! 


TDY DELIVERING More Power per Cubic 
Inch—by traveling farther between overhauls 
and repair lay-ups—the Wisconsin-powered truck 
cuts costs per ton-mile. 

There are other savings equally important. For 
the builder: Certainty of performance, lower motor 
inv^tory, one engine builder as complete source 
of motor supply. 

For the dealer: An easier-selling line, a simplified 
service problem, and performance that builds trade. 

Write for the fact-full booklet, "Buy¬ 
ing Power on a Business Basis " Free 

WISCONSIN MOTOR MFC. COMPANY 

Milwaukee Wiaconain 
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A Sleeve Valve for Use in Aero 
Ettfinea 

P ower-plant f«iiurM. ■ceordiai to 

Britifih itatittica, accouot for from ZIH 
to SO percent of flying unrellBbility. The 
aourcee of power-plant failure are themaelvea 
analyied u follows 28 percent In the water 
system; 19 percent due to vslve breakage; 
10 percent in the oil circulation system, 
with the remaining 43 percent accounted for 
by actual breakage of materials in the crank¬ 
case, housings, and so on. 

The readiest way to get rid of water- 
system troubles is to use air-cooled engines. 
To meet the valve problem, the British are 
reaorting to a well-known automohile device 
and building a sleeve-valve aero engine simi¬ 
lar in principle to that employed in the 
Willye-Knight automobile. 

Safety in Air Transport 

I N a presidential address before the Royal 
Aeronautical Society, Major General Sir 
.Sefton Brancker reviews six years' experi¬ 
ence of British sir transport, now concen¬ 
trated in one company, the richly subsidiied 
Imperial Airways. 

Sir Sefton summarizes the sources of 
dangers as follows: a, breakage of the air¬ 
craft Itself in the air; b, jamming or failure 
of the controls; c, fire, d, engine or instal¬ 
lation failure over heavy sea or country 
where a safe landing is difficult or impos 
sible; e. error of judgment or sickness on 
the part of the pilot, and g. collision either 
in the oir or on the ground 
This list of possible dangers looks formid 
able, yet actually, the number of fatal ic 
cidents in British air transport stnre its 
inception is only five. and. for every source 
of danger, a safeguard or a line of investi¬ 
gation leading to a safeguard is readily 
available. 

Modern airplanes seldom break in the 
air and there is practically no air strain 
which they cannot meet, if up to designed 
strength With wooden airplanes, however, 
the posBihility of deterioration and of re¬ 
sulting weakness in some vital part is 
always present Therefore, the develop 
mem of metal construction for every part 
of the airplane is advorated 

There is no excuse for the failure or 
jamming of the controls Cornel mechan 
leal design and careful inxpection should 
eliminate this entirety 

As regards posaibilily of fire, General 
Brancker is oplimistic “1 think lliat it is 
fair to sav tlial in a well iried-out machine, 
properly looked after, the danger of fire 
in the air is negligihle The danger in 
volved liy the remote possibility of a 
gasoline pipe breaking is guarded against 
1))' the provision of firejiroof bulkheads 
between the engine and the crew and cabin 
. The danger of fire in ease of a crash 
IS admitted, but can lie reduced to the 
minimum by the careful placing of tanks 
and the avoidance of pressure systems of 
gasoline feed " 

To guard against the dangers of engine 
failure over unpromising territory, the (,cn- 
rral gives the following advice to engineers 
and designers: They must devise and insiali 
an infailfble power plant even at the coat 
of extra weight and extra expense 

The British seem to apeak rather loosely 
of error of Judgment by the pilot If a 
plane crashes, following a power plant fall 
ure or bad weather, the cause of the acci 
dent may be given as “error of judgment 
Almost no weather is loo bad to fly in 
High winds which have stopped the crossing 
of the Channel steamers between Dover 
and Calais have not prevented tho flight of 
airplanes between London and Paris But 
there is a strain on the pilot in such condi¬ 
tions. which may lead to misukes and 
“errora of judgment." The remedy lies in 
the deafgn of airplanes of greater stability 
and easier maneuverability. 

Collision may mean oolliainn on the 
ground or oollision in the air. The air 
seems to be vast enough for Innumersbk 
aircraft to fly without ever meeting. T*i 
collision* have occurred in foggy weether 
at busy airdrome*. The suggMt^ remedy 
is. "the evolution of *oma form of automatic 
fog aignel." 
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BROADWAY AT lOSd STREET 

MEW YOlUC CITY 

Ab$olut9ly Fhmproof 


Singla room, running water . $2.30 
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Why Buy Worry 
or Loss 

B efore investing your surplus funds, 
take the precaution against loss by 
seeking the expert and conservative 
advice of your local or investment 
banker who will gladly serve you 

EHminate the Lom 
In Invertm^ts 

For after ail good Investment oppor¬ 
tunities predominate. Caution, C^re, 
Investigation will reveal safe and profit- 
able channels for your surplus fund*. 


Harpers 

MAC A*ZINE 

49 East 3M StrMt. Nm* York, N. Y. 
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"o^ cul above the ordinary 

IF, LIKE MOST MEN, your taste runs to 
Turkish Blend cigarettes and you are 
seeking oAe a cut above the ordinary 
because of the finer grades of tobacco 
it contains, then learn from Fatima what 
a whale op a difference just a few cents mak^ 


StatiA test of the 1925 Curtl« Rueer 


De«troying for Safety 

I N the design of airplanes, refined methods 
of strength calculation are employed— 
perhaps more refined than in an\ other 
branch of engineering In the design of a 
bridge uncertainty as to atrength calculalions 
ia met by adding more metal to the girders 
and no very great harm is done The airplane 
haa to meet far more rigid requirements as 
to weight The simple expedient of piling on 
steel is not permissible Hence, for airplanes 
of a novel type, ptrlirularly for pursuit air¬ 
planes in which (he pilot can hy skilful 
and violent maneuvering impose great strains 
on his craft, reliance is not placed entirely 
on the engineer’s calculations. 

Static testing or sand testing to deslruction 
IS rnorted to Our photograph shows the 
static test of the wing:s of the 192.S Curtiss 
racer. It will be noted that tlie wings are 
upside down in the test In the air (he 
forces on the wings act upwards The sand 
bags or lead-shot bags can only exercise 
forces downwards under gravity—hence If 
flying conditions are to be simulated, the 
wings must he upside down 
In a sand teat the dislribulinii of the bags 
in the wings simulate air pressure as far as 
poaaible The hags are carefully arranged 
jn the floor to represent so many loads. As 
;ach unit load, representing approtiroatcly 
the gross weight of the airplane is applied, 
fie wings are slowly released from support¬ 
ing jacks and deflections at various impor 
lani points are carefully measured The /ticks 
ilso prevent the complete collapse of the 


wings wfign a failure does occur, so that 
the observers can see the exact choraeter 
and extent of the failure By such methods 
extraordinary advame has been made in 
securing large factors of safely for airplane 
Structures 

During the war single sealer pursuit ships 
were constantly flown with factors of safety 
of only five or six -Now mat limes with fat 
tors of safety of fiftein are bring built, yet 
with atructures so light that the liiglieal per 
forimince in speed and i limb i« nevertheless 
ohiained 

A Contrast 

E nglish locomotives appear ridlculouslv 
I small to American eyes, eflieient though 
(hey are Still they form a atnking eon 
trast in sue with aero engines of equal 
power illness the (.iifflrs, an express 
locomotive of l.OCX) horsepower and weigh¬ 
ing 318,000 yxiunds. ami the Napier ('uh 
Aero engine, whit h with its four banks 
of four cylinders, delivers 1,000 horse/iower 
likewise, but weighs only 2,300 |H>iinds 

Lc»»onii of the World Flight 

T HK "Kirst Worlil h'lighl" (written by 
Lowell Thomas, puhlislied by the ^ 
Houglilon Mifflin (aimpaiiy of Boston) 
makes fascinating reading Lowell Thomas 
IS a well-kntiwn explorer and be has made 
a splendid story nf ‘ the fiersonal narratives 
of Lowell Smith. 1 rik Nelson Leigh Wade. 
Leslie Arnold, llenrv Ogden, and John 
Harding," the six young Army Air Service 
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oner* all plutei of Bkotoaraphy, ii 
praafkal, irterccOag W%ea«^ 

IS Ctmu tk4 ilUiytlU Ymr 

S*mSJi ttn M 

Camtrm Crcft ‘PuhUikinf Ctm^an^ 


M«lm <f sD luadiof MaM Mun_„ 

ud Boilni, >Iki Mmiatan BolW ud Pipe line 6lte(i etc 
IlhubattJ ctalapi,, 20t 
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■ ~ , 5214 WaoJUwI At»., Pm«d«IpM>, Pe 
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Iieutensnl* whom hr occompanied in a 
frjfiidly plane for llmituinda of niilea At 
the time that lliege dashing young avlalora 
were cirfumnavigaiing the globe, yre thought 
our inlereat had been killed forever by an 
abundance of front-page newe alonrh But 
now, nearly eighteen months after th< glori- 
0118 feat, we read tin* book with full inter- 
e«l Beside* the pcraonal inlere«l and the 
aenee of adventure the book lead* to eerlain 
conchiaiorui whloh bear on the development 
of world air iranaport 

ft Is true that the world flight oiiupied 
172 days, and tlial the fliers had the most 
thoroughgoing and skilful aupimrt of ilietr 
own government and of the governments of 
twenty two other eouniriea. Nevcrtlielesa, 
the fact remains that with projier prepara¬ 
tion a plane can fly in every part of the 
globe and in every kind of weather As well 
as good plani-s anil good pilots, air transport 
needs meteorology, and more meteorology 
It was only by months of expert sliidv of 
winds and other weather < undilioiis that 
the flight was made possible 

Planes must be supported by the most 
careful ground orgunizalinn An inalanec 
of thia 18 in the wonderful arrangements 
made by the Air Service in providing all 
over the globe boxes containing spare parts 
for planes and engines, small quantities of 
standard utility parts, material such as tub¬ 
ing, shock absorber cord, plywood and so on. 
with the boxes themselves constructed of 
Bsli, spruce and plywood to serve for pos¬ 
sible repairs 

The instinctive flier who relies only on 
his skill and sense of balance must yield to 
the ultra-seiemifio pilot who can handle the 
following formidable collection of instru¬ 
ments: the tachometer, the air-speed indi¬ 
cator, the ampere-meter, the volt-meter, oil- 
pressure gauge, gasidinc pressure gauge, al¬ 
timeter. an ordinarv airplane compaa*. an 
earth inductor compass, a bank-and turn in¬ 
dicator, eompriBing two small gyroscopes for 
Hying in fog. six gesuline-ronirol valves, alti¬ 
tude controls, to change the proportions of 
gasoline and air fed to the engine at vary¬ 
ing heights, and an engine primer for start 
Ing in eold weather—and this is not the 
complete list of instruments earned by these 
practical men 

The physical well-being of a pilot is as 
Important as his training in flying and navi¬ 
gation Before the long journey, both pilots 
and mechanica devoted teveral hours a day 
each to calisthenics, medicine-ball, tennis, 
basketball and road work, as though they 
belonged to a frMiiball squad! 

The importance of detail in the power 
plant IS forcibly illustrated by the mishap 
occurring to Leigh Wade in the eairlv stages 
of the trip when, because s drain-cork had 
vibrated and broken loose, he was forced to 
make a bad landing near the Sacramento 
Kiver 

The effect of Iropiral heat on the air and 
the Consequent insbilitv of a plane to get 
aloft when fully loaded, the effect of intense 
heal on fabrie-covered wings, the diflii ullirs 
of fog flying, the dangerous effects of the 
wash of the propeller on a following plane, 
the hazards of mooring seaplanes in unshel- 
lered seas, are a few of the techniral points 
wliirli the journey brought to fight or era 

An interesting book of adventure i* thus, 
IIS well as a aourcr of useful information 
on ihe general art of nviiiiion 

Landing at Night 

I AN'niNf, safely on an airdrome at night 
IS quill « difliriili problem. The earliest 
nieiliod employed was In place a battery of 
seiiri blights aboul the field, directing the 
lays upon the ground Bui this method waa 
found to hr bolli expenaive and ineffii lent. 

After miifh experimentation a single flood- 
hghl of SOO.OOO.OOO eandicpower has hern 
developed by the B B T Girporalion which 
answers the purpose far better. The light 
, arries a large ground lens, built up of 
iwrntv-one dioptric elements, and throws the 
light in an arc of 180 degrees, covenng an 
area of approximately half a square mile. 

I he intemutv is such, however, that a book 
or a newspaper may be read at a consider 


The Book Department 

Owing to the unusual response to a former listing of Practical Bboka, we tdH A# 
liberty of again putting before you books of similar character. The depOKkUlity SMt 
tlwroughneas of tlieae publications are assured. 

Ask for our ATS catalogue containing full descriptions. 


Home Ownen’ Handbook by Lescarbours.. 

Modern Plai BaUding by Ellington. .. 

(See author! article in this issue ‘‘More Houses of Mud”I 

Aceountancy, llieiMry and Practice by Beil . 

Air Brake by Ludy. 

AbematlnfCWreat Machlaery by Fsty. . . 

Anuinre Wiadlag by Moreton. 

Aotroiioaiy, DcscripUve by Moulton. 

AutatnoUle Ignition by Hayward. 

Aviation, PnMieal by Hayward. 

Bhui Print Reading by Fairfield. 

Bridge Engiaaaring—^Roof Trusses by Oufour. 

Untiding SnperfaHendenee by Nichols. 

Danas and Weirs by Bligh. 

Dynamos and Controllers by Adoma. 

Electric Lighting by Harrison. 

Electric Wiring, Interior by Nelson . . 

Electricity, Elmnenta of by Millikan. 

Electro-Chemistry and Welding by Burgess ... . 

Financial Management by McKinsey... . 

Fire Insorance Law fay Hardy. 

Fireproof Conatruetlon by Fitzpatrick. 

Fofd Car Construction and Repair by Bayston. 

Foundry Work by Gray. 

Caa and OU Engines and Gas Producers by Msrks . 

Sales and Advertising Management by Gauss . 

Small Motors, Transformers and Electromagnets by Sloller. 

Steam Engines by Ludy. 

Steel Construction by Burt ... . 

Surveying by Finch. ... . . 

Telephony by Miller . 

Toolmaking by Markham . 

Voeatlonal Guidance by McIOnney. 

Machine Shop Work by Turner. 

Machine Drawings by Griifin .... . 

Modem American Homes by von Holst . 

Orders of Archileetnre, Portfolio of b> Bourne. 

Prodnetkm Management by Simons . 

Real Property Law (Future Interests! by Kales . 

Kefrigeimtidn by Arrowood . 

Retn^rced Concrete by Wrbb. 

Carpentry by Townsend . . . 

Commercial Law by Chamberlain. 
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College Chemistry 

By U C. NeweU 

Prof Ch«mliitr>, Boston Univer 
Succinct and well Illustrated this work 
covers the fundamentals of chemistry in 
a manner which will appeal to the occa 
aJonal searcher, as well ss the student 
Cross reference* are numerous. Published 
by D. C. Heath 4 Co IS 15 postpaid. 

Ears to Hear 

By D. G. Mason 

Prof of Music, Columbia 
A delightfol pamphlet outlining a course 
of reading (or those who desire a deeper 
underatanding and appreciation of aiu^c. 
Publiabed by The American Library Asso¬ 
ciation. Cloth, 60c. postpaid 

The Mystery of Mind 

By L. T. Troland 

Prof, of Psrcholaay. Harvard 
Designed primarily for those who have 
not made a special study of psychology, 
this work digs through the cruat of ooRi- 
monpUces a^ reveals the fundamental 
workings of our minds. PufaUshed by D. 
Van Nostrand Co. 1320 postpaid. 

Msulual Training Course in 
Concrete 

A very concise and amply illustrated 
scries of exercises of a most practical kind, 
with wide application to uaeful article* 
and work. Published by Portland Cement 
Association, Chicago, lU. Address pub- 
Ualvsrs. 


History of Thr«e4>>lor 
Photography 
By E. J. Wall 

An exhaustive treatise, the result of 
thirty years’ work by Prof. Wall, covering 
every phase of color work with a particu¬ 
larly excellent chapter on Optical Data. 
Published by American Pholographiu Pub. 
Co 41525 poaipeid. 

Draft and Capacity of Chimneys 
By J. C. Mingle 

A much needed comprehentive treatise 
written for the designer of power plants 
as well as for the operator who wishes to 
check the size, etc,, of existing chimneys. 
Published by D. Van Noatrand Co. $3.65 
postpaid. 

Industrial Apj^ieadons of Coal 
Tar Products 

"‘By H. M. Banbary and A- Davkisaal 

This work answers the question. “How 
is such and suoii a product obtained and 
what are iu uses?” Ami shows how the 
final products are arrived at fronj the raw 
product. Published by D. Van Nestraild 
Co. 41025 postpaid. 

Surveying tot Everyone 
By A. F. WiUiama 
The layman who wants to knaw iQiiie- 
thing about surveying will here find slmyffer 
methods grapbtcally Uluetrotscl, can 
be worked by anyone. PubBahed t>y 'hUe> 
milkn Co. fl.lS poatpald. 
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[American BocA Department, 3$3 Broadamy, N- Y* C| 
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al)le distance from the light The direction 
of the raye is also very easily conirollable, 
and the beam may be made to reflect not 
more than four feet off the ground, so that 
there is no danger of blinding the pilot 
The first of our photographs ahowe the 
landing light on its movable ohaaaia The 
second photograph ahowa it at work; the 
pilot's eye la clearly seen to be above the 
powerful beams, while he can evidently aee 
the ground with perfect clearness 

The Future of Flying 

L ondon Airways prints an interview with 
J Professor A. M. Low entitled, “The 
Kuture of Flying" Professor Low is an 
inventor of distinction, a man of vivid yet 
scientific imaglaatloa. We read of his 
glimpses into the future with interest and 
respect. 

Present-day air travel with the paaaenger 
locked up in a close and cramped cabin is 
far from comfortable. The worst discomfort 
of all and the chief cause of airaickness is 
the noise of the engine. Professor Low is of 
the definite opinion that aero engines of the 
future will be noiaetess, with carefully de¬ 
signed ailenceri and with the large valve 
clearances of today cut down considerably, 
to lessen the chatter of the valves. 

Nor have wo reached the limit of speed 
in air travel; certainly not on the score of 
human endurance. ‘If you pul a man Into 
a closed box and send him through the air 
in a straight line at 400 miles per hour, how 
is he to know at what speed he is traveling 
or to feel any ill effecta?” 

ProfesHor Low predicts the displacement 
of the wooden airplane by all-metal construc¬ 
tion, and of the gasoline engine by a far 
safer engine, one burning a heavy fuel oil. 
In these views many authorities agree with 
him. But perhaps some of these authorities 
will be startled by the statement that 
“eventually all aircraft may be driven by 


power, broadcast into the air from wireless 
stations " Here is a still mote extraordinary 
prediction: “There is no reason why. with 
metal aircraft they should not be made to 
land or ascend in an electromagnetic field “ 

The Professor has very strong views shout 
airdromes. “Airdromes at present are one 
of the greatest handicape to the develop 
ment of flyirg. Streets will eventually be 
roofed in to provide landing grounds for 
aircraft. . . The airport of the future 

will be a very different thing from the tern 
porary, lonely and muddy thing it la at pres¬ 
ent A hundred years hence, or less, the air 
traveler will walk into a comfortable and 
well appointed wailing room in the center 
of the cily An elevator will take him up 
to the roof where he will step direct into a 
roomy and really comfortable airplane cabin 
There will be no bumping over a hilly air¬ 
drome, but the machine, mounted on a turn- 
table, will be shot off into the air by cats 
paulta and travel through apace at over 300 
miles an hour" 

These fascinating opinions are rmouraging 
to read. And perhaps what appears start- 
ling today, may soon be a commonplace. 

Night Advertising 

HE electric signs of Broadway may soon 
have an aerial cumpeiilor Ronald 
Rohlfa, the well-known pilot who once held 
the world's altitude record, describes in 
Aviation a new form of mghl airplane udvor 
Using sign which teems promising. 

Ciaas lubes of five-eighths of an inch in 
diameter, shaped to form any desired letters 
are altaciied to the underside of the lower 
wing of a biplane by special shock absorbers 
of very light construction The tubes are 
filled with Neon gas, and. when a curreni 
of eleotrlcily is passed tlirough them they 
give off a singularly penelraling red Iigbl 
No refieclors are required; it is only neces 
(Continued on page 213) 




Double Cushion Tires Give 
Greater Truck and 
Load Protection 


With Double Cushion tires, wear on your trucks is 
minimized, operating costs reduced and added 
profits provided by maintaining schedules. 

The pneumatic qualities of Double Cushion 
Tires abrorb shocks and vibrations, make easy rid¬ 
ing, provide extra cushioning and greater resiliency 
for moving vans, oil delivery, tank and gener^ 
haulage trucks that carry rated tonnage. Fire¬ 
stone tread design insures effective traction and 
non-skid qualities. 

Firestone Truck Tire Service Dealers offer com¬ 
plete facilities and experience in determining your 
correct tire equipment and maintaining rigid tire 
inspection. 

MOST MILES PER DOLLAR 

TRUCK AND BUS PNEUMATICS 

AMSRICANB SHOULD PRODUCE THKIR OWN RUBBER , 
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“Wonder" Cold Pipe and Tubing Bendarsl 
Do Not Crack, Flatten or Crimp the Pipe I 



NERVE STRAIN 


T he high preaaurc, mile-a- 
minute life of today, with 
Its mental strain, worry, anxi¬ 
ety, grief and trouble, 

IS WRECKING THE 
NERVES of mankind. This 
applies especially to the people 
with highly active brains and 
aensitive nerves Have your 
Nervea itood the ilrain? 


What Readers of 



Read "Nerve Force," n fit 
page book on the care ol ihc 
nerves This book is h uuir- 



II has aided many ihoinnndB 
to gain control of ihcir m-rvLB 
and build op Ibeir Nerve 
Force Prict postpaid 

fCoin or Slarnnn i 


•Nerve Force Say; 
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SCBENTincAMERKM 


THE MAGAZINE OF TODAY AND TOMORROW 


“Scientific American!'' exclaimed Mark Twain. “I’ve been reading it since 1 was that high.” And he held out 
his hand about fdur feet from the ground “My brother and I used to fight over who would read it first when it came 
to our home ” , 

Thus the famous humorist gave away, a few months before his death, the secret of the knowledge of explosives, 
machinery, and electricity he displayed so well in "A Connecticut Yankee in King Arthur’s Court” and other books 
that will live tor centuries 


Other men, distinguished tor their knowledge or their ability, have acknowledged their debt to the Scientific 
American 'I'o read it regularly is an education in practical things, a constant fellowship with the world's most stimu¬ 
lating minds It is the most helpful magazine in America 


When King C Gillette, originator of the safety razor, sent a check saying, 
“Send me the Scientific American tor the rest of my life,” he was expressing more 
than his own individual reading preference; he was providing an example which 
any forward-looking man could follow to his benefit For a year you may have the 
pleasure and the value of the Scientific .American at a cost of only $4 

A New Kind of Book 

THE ANNUALOG FOR 1926 



Have you seen the new Scientific American Annualog, the new kind of ref¬ 
erence book? When you do you will yvant to keep it constantly on your library 
table or office desk for it is full of just the sort of information you will need nearly 
every day 


Among Its contents are: 

Events of 1925 

Star Maps for Each Two Months 

Meteorologic Data 

Geological Facts, Evolution, etc. 

Aeronautics 

Radio 

First Aid—Poisons and Antidotes 
Weights and Measures 


All Sorts of Calendars 
Time, Daylight Savings, etc. 

Geographical Data 
Economics, World’s Productions 
Patents and Trade Marks 
Governments of Countries and States 
Chemical Elements, Atomic Weights, etc. 
Mathematical Tables 



386 PAGRS, BOUND IN CLOTH. 
S‘i X 71^ INCHES. 


E.ich year a new Annualog will appeal to supplement the Annualog for 1926 , with an index covering all previous 
volumes It will form an up-to-date, progressive cyclopedia of science and industry A single question it 
will answer tat you may be worth far more than the cost of this unusual book—$ 1 . 50 . 



Combination Offer! 

Postage extra 

United States Scientific American for one year $4.00 
Annualog for 1926 - - - - L50 

Total value $5.50 


Both 

for 

$4.50 
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*ary to paint lhi“ under auriare of tlie lower 
winR a dark non reflecting color 

Owing to the tubular character of the 
letters their air resistance is small and the 
unbroken lino of light in each tube adds 
greatly to its legibility The < urrenl is 
obtained fn>m an electrically driven gener 
ator, with a step-up transformer to give the 
high voltage required The whole outflt 
with several letters, weighs only 100 pounds 
and several night demonstrations of ihis new 
form of advertising have been highly sue 
cessful 

TlicniKMtalic Airship Control 

I F expensive Helium gas is to be used in 
airships, valving losses must be reduced 
to a tninunum Two Berlin ohetiists. Dm 
Kurt Peters and Peter Schlumgohm, have 
attacked ihh problem from a new angle, by 
providing for the control of the gas temper 
alurc At the beginning of a voyage the 
gas IS heated electrically so that its bony 
ancy is increased and the carrying capacity 
of the airship Is thereby improved As the 
fuel IS burned up and the load beiomcs 
lighter, the temperature of the gas is alloweti 
to decrease and equilibrium is thus main¬ 
tained This IS perhaps a simpler method 
than the process of cxliausl-gas recovery 
pracliced on the ShenanJoafi and the Los 
Anffcles 

Thermal c,ontrol, skilfully emploved might 
also be used to prevent valving of gas under 


such (ircumstanrcB as liruling of the gas 
by the sun’s rays 

The Beriin chemists have not carried their 
work beyond the laboratory stage, hut tliere 
seems no reason why their method should 
not be exleniied to use on actual airships 

Landing in a Fog 

■'L'iING in a fog is bad enough, but 
radio direction finders can help the pilot 
effectively on his journey, Bui how ran he 
land'' This is how the Hnlish propose to 
tackle the problem this winter, according to 
General lirancker 

“At Croydon, during ihe coming winter. 
I hope that we shall be able to try out at 
full scale a complete system of landing in a 
fog The airerafl will hr led up to the air 
drome through its wing toils It will dis 
rover the right line of approacli and alight 
ing by balaiuing the signals from ,i leader 
cable (the leader labh being a cable laid 
along the ground and rarryitig a eurrrnl 
from which aircraft tan he guided by their 
pilots so as to fly dirertly over the cable >. 
and a line of Neon lighiv (glass tubes Idled 
with Neon gas which under high voltage 
give a very penetrating red light) laid along 
the leader cable on the ground wall show tlie 
pilot where to flatten out as he glides down 
in accordance with the leader cable indii a 
tloiis II heh<M>veB every expert in 

sound, iiglil and cleetriiity to turn his mind 
to this difficult and interesting problem" 



Geared to the Pace that Pays 

The pace that pays -m machine operation is a 
little raster than “normal.” It’s got to be set to a 
definite standard, and kept up by checking up pro¬ 
duction-rate. With the record in sight on a Ve^er 
Counter, it governs the speed; it gears your machine 
to the rate that should register on the 




The Set-Back Revolution Counter above re¬ 
cord! iKe output of the Uiger machine! where the revolu¬ 
tions of a shaft record operations or output C,ounls one for 
each revolukun, and sHt Lack to zero from any figure by 
turning knob oner round Supplied with from four to ten 
fi^re-wherlg, as rcf^imrd Price, with lour figures, as 
liluttrated. $10 00 (subject to discount) 

The Small Revolution Counter at left records 

the output of smaller machines where a shah revolution 
indicates an operation Though malt, this counter is very 
durable, its mechanism wjll stand a very high rate of 
speed, making it especially adapted to light, fast-runoing 
machine* will subtract if run backward Price, $2 00 


There's a VEEDER to fit ever^ marJiine -and every need In 
your development-work- The Veeder booklet shows scores 
of counters; write for this free guide to greater production. 


The Veed er M fg. Co., 


'LANGUAGES 

I UOllLUnuMK’ HIHTKM MahTERKF\, hiut> Ian 
ffuftirea l‘rtn»erii. #1 «H ('hlneae, Fretioh NpanlHli IMt*- 
itonarioa.fi w lAiiauaicvtitlMib <k>,vW 40 Nt .Nt'wYork 


Experimental and^ 

HENRY niHR. Uc 187 Lsfaytitt St* Nea Y«k Qty 


Amateur Telescope Making 

The widespread interest in amateur Astronomy 
prompted the SCIENTIFIC American to write up a little 
group in Vermont which has been producing exception¬ 
ally good instruments. 

At the end of this article was added a paragraph 
requesting those who would be interested in the details of 

••How to Make” 

to write in and say so. Over 400 rephes were received. 

Precise instructions are scant. So the best were 
collected, together with the senes of articles run m 
answer to the above requests and are now offered 
in our new book 

Amateur Telescope Making 

Now on the Press 

Price $2.00 postpaid, domestic 
$2.15 postpaid, foreign 

SaENTinc American Publishing Co. 

Woolwortk Building New York 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Ri^ts 

([londucled by Milton Wright 


Better Protection Abroad 

“nPHEfiE >S8S held at The HaKue from 

■I October 8 to November 6, 192i, a con¬ 
ference to fon‘o(lrr tlir n vision ot the (on 
vention of the llnion for the I’rotrclion of 
Induatnal Property,” rn|K)rt» Patent (.oinmn- 
sloncr Koberison, who attended the confer 
ence aa Chairman of the American Dele 

"The convention, which relate* prinripallv 
to patentB and trade-marka and provides for 
tb« grantinR of certain reciprocal niilila, was 
adopted at Pan* in 1883 and reviaed at 
Bruaacia in 1900 and at Washington in 1911 
lu fnndanieiital principle it the agreement 
of each country to treat the cilkcns of all 
the other rmmtries of the Union exactly as 
it treats its own citizen* in these mallet* 
The Union ia now composed of 32 countries, 
and the revised convention adopted at The 
Hague was signed by delegates from all these 
countries. 

“The particular changes made relate to 
the working of patents, the granting of a 
period of years for the payment of taxes, the 
prevention of piracy of trade-marks and the 
repression uf unfair competition '* 

An agreement was reached that the period 
of three year* which must he allowed before 
any penalty can be imposed for not working 
is to be reckoned from the date of the grant 
of the patent instead of the filing of the 
application. This is described as s very 
mtterial advantage to Americana. 

Another new development is the provision 
for the cancellation of fraudulently registered 
trade-marks. This is believed to furnish an 
effective remedy sgainst piracy of well-known 
marks. 

“While the conference did not go as far 
in the matter of working patents and the 
taro* thereon a* the United States delegates 
desired and proposed,” Commissioner Robert¬ 
son concludes, "it afforded very matenal re¬ 
lief from the former onerous conditions, and 
the adoption of the present conference is a 
long step forward in the direction of doing 
away entirely with requirements of working 
in order to maintain a patent in force." 


Hiatoriane Take Notice 

D r IRVING LANGMUIR, Assisum Dt- 
rretor of the General Electric Research 
Laboratory, is now definitely accorded a 
place among the world’s great inventors 
Ho hss been awarded a patent fur the 
modem vacuum tube used extensively in 
radio, X ray and similar work This award 
ends a twelve-year battle for the patent 
rights. 

Dr. Langmuir made his invention in 1912 
Since then it has been the center of con¬ 
troversy The legal battle was suspended 
during the World War, because of the neces 
aity of war work being done by the litigants, 
but was resumed soon after the Armistice 
The tube is characterized liy its hard, 
constant vacuum and its general relinhilily, 
permitting operation with more than .SO,(XX) 
Volta at well as smaller currents, such as are 
used in home radio rtceiving set* The in 
vention is described as making po*sihlc the 
enormous development of prartiral radio 
within the last ten years It is estimated 
that there are more than 10,000,000 liihea 
embodying the invention now iii opcraiion 
in the United Stales. 


Joint Inventors 

F OH II long time it hss been a wcll-estab- 
lisliiil principle of patent law that where 
two min. who believe themselves joint in¬ 
ventors flic a patent application jointly, later 
learn that only one of them actually is the 
inventor they may amend their applica’lon 
for a pan nt so that the patent issues only to 
the one who is the inventor. 


Patents Recently Issued 

Classified Advertising 

AdvertiRcmentH tn tias section listed under proper elaeeifieations , rate tSe 
per wotd each insertion, minimum number of words per vnsertton Si , maximum 
tiU. Payments must accompany each insertion . 

OffinaJ copies of any patents listed in this section at 15 c each ; state patent 
numbtr to mam e nciipt of di sired patent copy . 


TcrlaininB to Aeronautics 
Mooui.No liKvicn FOR Lioiitkb Tuan- Ant 
CUAFr —Hv ineuna of whleli the ship may 
b(! siifcly niotired by the crew, without em- 
ploving operators on tlie ground. Patent 
]f.r>l()55 O. Gt'Uler, 01)47 Peoria St. Ghi- 
eago. III 

Safeouardino Against Aebiai, Attacks. 
— l)y rcluusing at intervals, from high apoed 
aircraft, a aencs of parachutes, each sup¬ 
porting by a long light cable a contact bomb, 
tu obstruct the probable line of attack Pat¬ 
ent 165871.'! J A Stelnmctz, c/o Jenney- 
KtelnmeU Co , Phitadelpkla, Pa 
Aini'LANE ADicsTiNO Deviob. — Whcrelu 
means are employeil within the fuselage and 
within easy reach of the operator whereby 
the wings may be siraultaneously ahifteii. 
Patent 1.‘>(J0341 U U Flath, B. 1). No. 3. 


_ Pertaining to Apparel _ 

Unokuoahmknt. — Composed mainly of 
viscu or artificial silk, and having th« edges 
bound with real silk to prevent damage when 
the fabric is wot Patent 1664800 A 
Leopold, c/u Carl Gutman A Co, 334 Fourth 
Avc, New York, N Y. 

UNDEBnoaE.—The toe, soie and heel por¬ 
tions being leju tbickness than the rest of the 
hose, so that they may be comfortably worn 
under silk outer hose Patent 1666762 O. 
Osborne, Jr., 1845 E WUlard St.. I’hila- 
dclphiu, Pa 

CoiJ-AB SCPPOBTEB.—For turnover collars 
of the semi-soft typo which functiimg to 
hold the outer portions properly spacMid from 
the nookband Patent 165(1617. 8. L Ged- 
ney, 33 Clinton Avo . Maplewood, N J 

Union SriT—Wherein tlie crotch seam 
and belt effect are entirely eliminated, the 
entire construction being for comfort and 
freedom Patent 1061)845. J. P Brown, 
))1 i/j Grant St, Atlanta, Oa. 

Nlcktie IIoldeb —Whereby a previously 
knotted noektic can bo readily attin bed to a 
eolliir button and drawn up under the collar 
folds T’atent 1569823 A W Wilson, 180 
Duisiee Aie, San Francisco, Calif 


Chemi cal Processes j 

Tent for Pktboi.kum —For determining 
tlie Hushing and burning points of petroleum 
priidiietu by a thermometer test Patent 
15541)93 C Ettelc. c/o Sundard Oil Co. 
of N Y , Snuuomlyu I' O Box 857. Kobe, 
J tipan 

J’uocFHH OF Makino Oxygen, Contain¬ 
ing Soap INiwiifk—W hich consists in mix¬ 
ing pulussliiin peniiangunuto with paste like 
soup, and mixing the sumo with an oxidizing 
agent Patent 1665688. R. Koraelt, Zittau, 
Saxony, Germany 

Mi l lion OF I’l’KIFtlNG nmSOCABBOiNH— 
KeHiiItiiig from the distillation of crude oil 
eiiiitaiiiing wax, by causing crystal I ixation 
and tlien mechnnieally separating the oil 
from the wax eryatnis Patent 1602425 A. 
GreeiiKpiin. e/o lir () Wasser. Livow, Koi- 
<-iii8/ki (J. Poland 


Electrical Devices 

II \i 1 ERy —f’onstrucfed to carry a mibstl- 
tute for the usual hard rubber insulator 
liliites, which will take up no additional 
space Patent 1557062. W. L Wlildden 
nnd Ij MeCartney. Morgan Hill, Calif. 

Tiifrmohi atio Switch —In which a flexi¬ 
ble dmicx' BupiKirts a circuit breaker caused 
to open or dose at an expaoaioD w oontnio- 


tion of its support. Patent 1661425. H R. 
Feraandea, 14 ViUegas St., Havana, Cuba. 

OtooK Mkohanism. —In which the move¬ 
ment is actuated by electric impulses consist¬ 
ing of a minimum number ot parts. Patent 
1661786. H. M. Huemanu, 4H 6th St., 
Wallace, Idaho. 

FoldinifIjoop Antenna. —Which may be 
folded up and quickly extended, the wires 
being hdd normally taut when extended. 
Patent 1669103. M. W. Stavnim, R L. 
Olson, and W. H. Berry, c/o Radio Appli- 
aiioe Laboratory, 4884 N. Clark St.. Chi¬ 
cago, Ill. 


_ Of Inter est to Farmers 

Checking Implement —For the throw¬ 
ing up of checks or levees in preparing agri¬ 
cultural land fur irrigation Patent 1557()36 
W Dost, Route 3, Box 41, Yuba City, Calif 
Apfabatub roa Gbinpino Fopde*, Stbaw 
oE Similar Rough Food pob Stock— 
Which may be mounted upon the chassis of 
a motor vehicle and driven by the propelling 
power. Patent 1668304. J. N. Rice, 

So. 7tb St, St Joseph, Mu. 

Fbcit - Qathkmno ArpAEATUB. — Which 
will automatically pick up fruit such as 
prunes, or other spheroidal bodies, and de¬ 
posit the same in boxes without injury. 
Patent 1668024. A. N. Biggs, 207 Reed St, 
Son Jose, Calif. 


Of General Interest_ 

Draweb Attachment for Sinks— 
Whereby, with relatively simple means, r 
plurality of drawers for bolding kitehen ware 
may be attached to a sink. Patent 1658274. 
C. A Peterson, 7716 Calumet Ave,, Chi¬ 
cago, III. 

Liatlicht Developing of Photographic 
Plates and Fujua.—Whereby tho develop¬ 
ing process can be readily carried out in the 
field without the use of a itationRry dark 
room. Patent 1663228 C. 1) Rodrigues, 
Loon, Nicaragua, Central America. 

Combined Spacing and Tie Bax fob 
Concrete Forms. —Particularly adapted for 
use in connection with tbe usual wootlen 
forms employed when building concrete 
foundations, walls and the like Patent 
1666813. J H. Dodd, P. O. Box 703, San 
Francisco, Calif. 

Card-Index File —In which tho cards 
are arrangeil radially above a drum in a 
manner to be readily accessible. Patent 
1558376. L. R. Lewis and J. J Colvin, 
Hudson Fails, N. Y. 

Outteb Mount, —Which permits the gut¬ 
ter to be removably connected to Us support, 
and the support located under the tile* or 
shingles forming the roof. Patent 1558385. 
C. Mounier, Box 145, Great Neck, N Y. 

Obarr Seed Container.— For use in the 
first instRiioe, os a salea package, and sec¬ 
ondly as a means for sowing tlie seed. Pat¬ 
ent 1668396. R. L. Boebrs, Boehrs Nursery, 
Rutherford, N. J. 

ADjUBTAnLE Finger Bing, —^In which the 
head and ahank are constructed ss separate 
eletnents, adjustable to fit Ungers of various 
sisal. Patent 1668418. F. B. Wendel, c/o 
Hercules Novelty Mfg. Co., 126 Bouth 8u 
Newark, N. J. 

PaocEsa FOB Srparattno Calcined Colb- 

MANITE FROM CLAV AND OTHER IMPDRIUXB. 
—Consisting In discharging the material to 
be treifted peripherally, by centrifugal force 
to canoe a rain of parUelas over a rircnlar 
aone. Potent 1666110. H. D. HUImCra, t/o 
Weat End Chemical Co., Oakland, OoUf. 


Patent Commissioner Robertson, however, 
in his recent decision in Ex-Parte Benes 
gives definite expression of the fact that the 
contrary does not hold true. Benes sought 
(0 change a sole patent application to a 
joint application, saying that hia friend, 
Warren J. Frets, was a joint Inventor. 

“It is true,” says tho Commissioner, 
"that the subject matter of the applica¬ 
tion remains the same, but it auus an 
additional party who did not sign tbe 
speciheation or loin in tbe oath oa 
originally filed. To accept the amend¬ 
ment, would, in effect, be giving a filing 
date and a serial number to an incom¬ 
plete application, as the muposed joint 
application was not complete at a joint 
ipplicstion at the lime this eppUcation 
was given a filing date" 

This rule might well have the effect of 
preventing a patent from ever being granted 
lu tbe case of an inventor who files a sole 
applicstion and Isier discovers that the in¬ 
vention is a joint one 


Victory for Small Grocers 

T he independent grocers have won a 
skirnush in their fight with the chain 
store organUstiqns. It is over the prices 
ihry pay for Uneeda Biscuit, Nabisco, Zu Zu 
and three hundred other products of the 
NsUonal Biscuit Company and Tak-bom-s 
biscuit, Paifetto, Yum Yum and other prod¬ 
ucts of the Loose Wiles Company. 

In many localities, the Federal Trade 
ConuniKsion finds, there is such a demand for 
these idverused cakes and crackers, that it 
is impossible for t grocer to conduct bis 
business without them. Tbe chain storea, 
however, are able to undersell him because 
the big baking companies charge them lesa 
than they, charge the independent man, de¬ 
spite the fact that each chain store, or unit, 
is solicited separately by a salesman and its 
requirements supplied just as though it were 
an independent store. 

The independents, organized Into grocery 
associations, demanded the same discounts 
for quantity purchases as the chain stores 
were getting. The National and the Loooe- 
Wiles oompaniea refuaed, except on the 
Pacific Coast, where other cracker manufac¬ 
turers are outselling tbe National and tbe 
Loose-Wiles. 

After a thorough hearing of the facts the 
Federal Trade Commisaion orders the baking 
companies to desist "from discriminating in 
price between purchasers operating separate 
units or retail grocery store* of chain sys¬ 
tems snd purchssers operating independent 
retail grocery stores M similar kind and 
character purohaaing similar quantities of 
respondent's products.” 


Orange Beve^sge, 5c a Glass 

Y OU might rialt Washington and fail to 
sec the White House, the Washington 
Monument or the Patent Office, but to fail 
to see tn "orange beverage” store would be 
as impoesibility The pioneer in this buai- 
nees is Carroll DIkeman who has a chain of 
-rtMail stores throughout the city. Each has 
a white painted front with glass folding 
doors snd on either aide of the enusitop tbe 
legend “Diketnan’s Dellcioas Orange Bever¬ 
age 5c” in gilt letters, snrmouni^ by a 
representation of a clutter of oranges and 
foliage. The entire sign Is convex and a«ir- 
ronpded by a blue border. 

%me time ago Kissel and KoitaUs, Wash¬ 
ington lunchroom proprietors, started in the 
orange drink buriness, plaelitg at the dobr 
signs so elatmly resembllag Dikanuut’s that 
even Preaideat Coelidge himaelf might ha 
misled, 

The Federal Trade Coounietioii, howaver, 
hat come to the rescue. It has ordered llw 
lunchroom partners t« stop making 
place resent DiksnaaiV 





AMtimW IteMw.—<to iMfa ' u i ) > ii4 to Obvlato 
ey*>«toaiii viMti turist MB PMP aillkta, th« 
4rrlCf mi te mdilyJto«d to «xlitlnc tjrpM 
of ciiMLi Patent 1608867. R. K. Johniton, 
40 j^wlinc St., DunotUn, Mew Zealand. 

STAQlira BtAOKBT.—WWoh eliminatea the 
neocMMlt? of eniplorinf expenalve acaffoUlng 
for efteeting rapaira to a gutter or edge of 
a roof. Patent 16684%. O Yettor, 27 
HvoaUa St., Boaton, 10, Maaa. 

Lawn SpniNKim—Whereby the eprink- 
ler will act automatioaUy and periodically 
to vary the poaition of the gpray noMlea. 
Patent 1558366. 0. W. Hart, 8231 Poat St., 
Loa Angelea, Oallt 

Rack pob Collabs and Neckties.— 
Whereby auch artlclea may be better dla- 
played In atores, or more aelectively as- 
eetnbled in tlio home. Patent 1567986. A. 
Dombrowalcy, Box 67, Balboa, Oanal Zone. 

Checkbook BiiorrEa.—Adapted to bo 
readily secured to the holder of a check book 
and to overlie the nppormoat check. Patent 
1668854. O. n Halveraon, 701 Mnrahall 
St, Manitowoc, Wia. 

BiKDEB roB Oabm anb the Like — 
Wherain the titles, names or the like appear¬ 
ing in the marginal portioua are visible ai 
an index. Patent 1556906. C. A. Briggs, 
Chino, Calif. 

Shklt Cabinet.—W hich will do away 
with waste space and provide for extending 
ahelves for the storage of maps or plans. 
Patent 1656711. Z. P. Pietray^, Klamath 
Palls, Ors. 

Boat.—O f the paddle wheel type, wherein 
the paddles dip Into and out of the water. 
In the manner of the oara of a row boat 
Patent 1667900. P. D. Doty, Box 1808, 
Mew Orleana, La. 

HotoiNQ Dbviob »ob Vibbatobs. — In 
which a rsaor with a straight edge may bej 
clamped in either right or left band position. 
Patent 1568327 0 Adelmo, o/o J. Mig- 

none. Spring Valley, Ill 

Tuotudbubh —Having a handle so formed 
that a roll or wad of cotton may be carried 
therein, for polishing the teeth and gums. 
Patent 1S68Q10. T. A. Bnckley, 80 Carlyle 
Ave., Yonkers, N. Y. 

BTEatAurs ob SinscTAOtta.—With means 
for properly pofidoaing the glassea and 
holding them always at the aams angle to 
the eyst. Patent 1558744 E B. Miner, 
65 £. Holland Sc,, Portland, OnT. 

PAPEBHARaEBa' TaiMMiNo Oaoqc.—B y 
means of which the operator may lay a 
straight edge at an exact pre-determined dis¬ 
tance from the edge of the paper. Patent 
166867^ a. F. Koenig, 106 E Washington 
St, Jackson, Mich. 

Sanitabt Can anb Seal,—I n which co- 
acting folding portions, not only act at a 
team structure but os means for containing 
sealing material. Patent 1669096 W. M. 
HaU, c/o Flagg. Hall A Adams, 183 Main 
St, Brockton, Moss. 

Attachment roa Cbibb, pEBAMBcri.ATOia, 
AND THE Like—W hich will hold a mos¬ 
quito canopy, or the like in proper position, 
and is essilj removable when not desired. 
Patent 1660352 V. P. Nelson, 204 Lexing¬ 
ton Ave., New York, N. Y. 

Candle Rino —An efficient attachment 
for a candle whereby the same may be 
firmly held In any type of socket. Patent 
1669804. E. L. Betrse, Centerville, Mass. 

Wasrino HBcan.—Wherein the water Is 
applied simultaneously with the application 
of Che bristles to the surface to be washed. 
Patent 1560441. W. Kundel, P. O. Box 
226, Hoboken, N. J. 

HAn-nuMMiNu Guide.— Particularly de- 
slEned as a means for facilitating the trim¬ 
ming of bobbed hair. Patent J55M6S, Jenn 
Paralale, 110-10 Jamaica "Ave., Richmond 
Hill, N. Y. 

Chabt Holpeb and Pindeb—F or facili¬ 
tating the tabulation of column Indicia, 
whereby reading and comparlspns may be 
rapidly made. Patent 1660469. J. Rogers, 
82 North Ave., New Rochelle, N. Y. 

Sorito Box and IVine Abm.—H aving a 
motmting whereby the arm la maintained in 
• Stehdy posiUoB, and more eSectlvely aop- 
porte UM free end. Patent 1660614. J. 
ShBersutn, 440 Stone Ave., Brooklyn, N. Y. 

BvoKB-PsinTlNa CtoviOB.—Wherein smoke 
■wy be direoted through a perforated mem- 
iMr tor producing a pi^re. or other deeired 
cMiftenCtien. Patent 1669846. P. J. 
lto^0Bey» 2211 tod St. Brooklyn, N. Y. 

Rim C)kiUNnL->-An easemblaga odeptod 
' ’ ' ' Bteto of » emokiag pipe ori 
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loosening the tobacco. Patent 1668662. 
B, A. Thornton, Valentine, Neb. 

Tbbe Btanu.—F or holdiug Chrlatmas trees 
and the like, which may be quickly mounted, 
and easily stored in a minimum space be¬ 
tween portods of use, Patent 1650663 U. 
Edmiator, 210 South 11th 8t, Lincoln, Neb. 

Casement Window.— l^specially of the In- 
awlnging type, haviug a apoolol weutlier strip 
fur preventing wind or rain from passing 
between the sill and sash. Patent 16680.'>4 
A. E. Walker, 2872 Sandy Blvd., Portland, 
Oregon. 

Holder.- For carrying articles relating 
to the use of a telephone, including the tele¬ 
phone book, a writing pad, pencil and a 
calendar. Patent 1500493. P. Steinberg, 
2221 Jerome St., Toledo, Ohio 

Device fob Cleaning Floob Dbaina.— 
Which loosens accumulations of foreign sub¬ 
stances so that they may be forced down 
through the goose-neck trap. Patent 1660,- 
900. E, V. McCarthy, c/o Electric Shoo 
Shop, 1161 W. Madison St., Chicago, Ill. 

liEDQEB Stand.—S upported on casters, i 
justable as to height, and by the use of 
which tlie lifting of the ledger is entirely obvi¬ 
ated. Patent 1550844. C. E. Brooks, c/o 
Commercial Savings Bank, Mason City, 
Iowa. 

iNlilCA'lXm.—Particularly adapted for use 
at gasoline stations for displaying the price 
of gasoline and ealculatlug amounts repre¬ 
senting various quantities. Patent 1560336. 
J. P. Dodd, 67 Lincoln Ave., Delaware, Ohio 
Method fob AtrroMATio and Rapid Pbo- 
DtTOTTON or Cbtstallizeu ob Pbeaedved 
PB riTB.—Treating large quantltiea, and ob¬ 
taining in three to four days, without han¬ 
dling, a crystoUisod marketable product 
Patent 1560396 P. Navarro, 56 Avenue de 
Chatlllon, Pans, Prance 
RAZOB-STBOPriNo Device—W hereby both 
sides of eacli cutting edge of a safety raaor 
blade will be sfanrpeaed. Patent 1569807 
F. A. Leigh, 827 Newport Ava., Chicago, Ill 
Check Proteotob.—W hich U tmall, may 
be readily transported in the pocket, having 
serrated impression members for covering the 
numerioal amount of a check. Patent 1661,- 
423. J Evans, c/o U. S Naval Fuel Sta¬ 
tion, Melville Station, Newport County, R. I 
OoBOAGE Stbitctube.—H aving a cover for 
the strands oonitructed to give greater 
strength than is the case in rope of ordinary 
construction Patent 1561357. F. Rlesen- 
berg, Tuckahoe, N. Y. 

Low-Wateb Alabm roa Boilebs—A dapt- 
1 to be attached to a steam boiler of con- 
ventioQal construction, being actoated when 
the water fails to a definite level. Patent 
1561135. W MaoA. Barbour, 709 Henry 
St 8. W., Roanoke, Va. 

Box Closubk—F tor shoe blocking and 
similar pastes, which may be readily opened 
without the use of tools. Patent 1661830 
A. H Keller, P O. Box 586, Pleaaantville. 
N. J. 

Sta.vd —Of podoetaled roceptocle design, 
r use as a smoking stand, having rotary 
movement, a match box holder attached, and 
means for discharging refuse. Patent 1561 - 
380. E A Maraffl, c/o Blectrollte Products 
Co., 1148 De Kalb Ave.. Brooklyn, N. Y 
CoNTAiNKB —Which Will Support a tube 
of tooth paste, shaving cream or the like, in 
vertical position thus preventing exudation 
Patent 1561382. fl. Walters, c/o Mount 
Royal College, Calgary, Alberta, Canada. 

Manufacttibk or Rolled Metal Disks 
W hereby the cost of prmiuction is greatly 
reduced and waste material u prnctirallv 
eliminated Patent 1661346 F. Milliken. 
i W. 44th St, New York, N Y 
Check Valve.—^W lth a minimum Inter- 
iption of flow, the structure being such that 
the valve disk may be ground onto its seat at 
any time. Patent 1501396 E. T. Adams, 
c/o The Fairbanks Co., 416 Broome 8 l, 
New York, N. Y. 

Obateb.—O f the cylindrical type, having 
removable member with a grating surface 
which permits of the device being clesnsci 
without inconvenience Patent 1561401 M 
Bemblna. c/o D. O. Vernad, 44 W. 44th St, 
New York, N. Y. 

SesFENEOBT —So constructed that the sack 
moy be readily renewed, and yet is properly 
supported when in uS«. Potent 1660763. W 
J. Young, 664 N. W. 80th Bt. Miami. Els. 

Devic* roa Cleawiwo Bmoking Pipes.— 
Which will permit a power^^^ blast of oora- 
prssssd air, such os that obtained at auto¬ 
mobile servlea stations, to be applied to the 


pipe. Patent 1560903 F. Eicbe, 2000 8. , for printing the amount on a chock, and 
28rd Sl, Lincoln, Neb [mutilate the check to prevent unauthorized 

PloweBpot.—W liich has novel means for diangi-H Patent 15f)K8<>!» C A Unlling 
draining any execHH water from the pot, thus I and E W Clicucy, l.'iif No \a Nt , Hoyt, 

preventing the plant routs from rotting Pal Norcroas, <'honey A Hoyt, Itcim, Novada. 
ent 1661H24 II M Hoohm, c/o nm-hm Mixing AcfABA'i t:H—Particularly adapt- 
Decornting Co, 052 First Ave N, Miimc od for laUing the jirojan proiairtion of lime 
apolls, Minn. with -iugar jmeoK I'atent 15.''.HtW4) O. 

TuBUI.AU IIOMEB—In whnh an cxplosiv* I'neto v t'riu c, o t'cnti.d Hoca (’Uica, Inc, 
chorge may be lowered in the boic of a mil Aparlaiii- Pone/, I'orio Jtico 

or like place Patent 15*1212,t 1’ L Pitts, Onk Man Huai I.mimmini. Apparatus 

c/o C C Fisher, Okmidgw. Oklu. ton Siiiph He winch one niaii cati by htm- 

FltTBAP—O f extremely sinipU constriie scit laon, 1, a life readv to be filled with 

tioii, which can be folded flat for storage or passengers and , i ew I'atent 15505.34. 
transportation Patent 1.5(iltM!l F 1) I'ep- •' ^ Dstmn, 107 Colleg,. Avt , West Horaer- 
per, 413 Edwards Bldg . Jackson, Miss vilh, Mass 

Stamp nouilNtl Itrvict,--I’ompnsing n Blav Hi sr - I'or use in remov mg beams 
cup-shaped casing having a slotted pcriplicral from w iirioiig in.o-Jjin, v, the rest being con- 
flange and a plurality of siiriiig fingers for strnete.i to Komioii ili,, (illi.,| beam Patent 
supporting rubber stumps Patent ir><123(!l) 15.504J4 \\ Inibt, ( o Unssi'll linbt, Box 

A. W. Schmidt, t/o Ooiisolldutcd Stump Mfg L Slnmdsliurg, I'u 

Oo., 87 Maiden Lane, New York, N Y Maciunh, kok PaiNriNt, I'hdtoi.Raphh_ 

Dibeot Cooling or Ooodm —Bv retngor- Adaptcil for iinantitv pnalin lion, the device 
nting or freezing of goods through direct l>i mg constniclcd ii, liuld a niiiala r of plates, 
treatment with a cooled aolutioii of inor- “"6 siifliclenl papi-r for snetessivi' printing 
game salts, or both inorganic and organic in serios I’alcnl 15,5m:!s A M .losepho, 
mutters. Patent 1562860 A J A Ottesen, , 16 W. 46tb St, Now York, N Y 
14 Doeteringen, Copenhagen, Denmark. | Motor Dbivu n,u \\ rinuiuh—W hich can 
Wall Co.nsthuctioN—I neinding an en-, ^>0 , readily sccuro,l lo a sluudard ivpi- of 
ameled sheet metal construction forming u wringer, and transform the same from a 
substitute for the wninscxitting, so that the hand-operated to a moihnnically driven de¬ 
surface will be waterproof Patent 1562233 'I”*- Patent 156<J,'{87 H C Law, Factory 
E A. Hayer, 662 W. 122nd St, New York, Lane, Hastings on Uiidson, N Y 
N. Y. I Oil Cup—H aving an natomutic feed eon- 

ABTmciAL Stone and Pbooess of Mar- tolled bv the temperaturi of the machino 
INO.—Which characterizes eertain stnuteii or bearings, and feeding tlie neeoBsiiry quantity 
veined surfaces, and simulates the age worn from time to time Patent ]566.'!38 L 0 
appearance, of the natural Roman travertin Dutro, 20‘26 Cerritos Ave, Long Beach, 
Patent 16(KH.50. It M. ’W’esely, Los An- Calif 

gelea, Calif Measubino Appabatub foe Boards —A 

Clothes Drier—I n the form of a stand-1 tlmber-moasurlDg device, which automatically 
ard with a plurality of radially extending ' determines both the dimensions and number 
irms, removnble when not in use, and se of boards measured, and the sum of the 
jurely locked In use. Potent 1563137 <! i values. Potent 1560392 H Mager. e/o 

Amslcr, 201 W. Duncannon Ave, PhlJadel-, T’rbantschltsch, 1 Tucblnuben 21, Vienna, 
pbia. Pa. j Austria. 

Pipe Holdkb.—W hich is portable, and ] Machinebt Alarm —Adapted for use in 
will hold a smoker’s pipe In position to pre-I‘wnneclion with the clearance space of a 

vent the ashes from failing onto a desk or the '•eciproenting motor to indicate a reduction 

like Patent 1563210 J H MoIiiUre, 276 i oi the space Patent 1557057 H Amrhcin, 
Jefferson Ave., Brooklyn, N Y |635 W. 4tli St, OxnanI, Calif 

Attaobment fob Pencils.-A dapted to I Hand Pbopeli.ed Boat —The propulsion 
cooperate with a pencU of ordinary construe- of winch is effected by means of lovers 
tlon, without extensive changes, to hold a , geared with the propeller at the rear of the 
: one end of the pencil. Patent 1503,- hull Patent 15698^! G F. Winter, c/o 

_ C. M Haddoi, 6 California Apart- The Lynch Co,, Honolulu, Terntory of 

ments, California Ave, Charleaton, W Va. Hawaii 

CoMBiNEn CiOABETTE CONTAINER AND) Safftt Valve—W hich may be readily 
Ash Tbat —Associate*! with a package of attached to a gasoline tank to automatically 
cigarettes of ordinary type, and when not in j keep the presanre within llie tank at a pre¬ 
use has all the compact features of the regn- ' determined point Patent 15tJ0457 J E. 

. lur package. Potent 1562497. W. R. Derry, j Wood, c/o A C Anderson, 1011 Washing- 
j e/o L J. Eluker, 741 Green Su, Union I ton Blvd , Chlcogo, Ill 
I Point, Po Pobtadle Pneumatic Orfahe Gun —By 

StBaineb.—W hich will function to collect' means of which the amount of grease forced 
sediment in the b*>ttom of the strainer, out into the grease passage miiv be accurately 

of the path of i^overocnt of the milk Pat- determined Pntent 1550804 (' B Lana- 

ent 1662402 A. Brown, Plymouth, Wls I Ing, Colorado Springs, Colo. 

B(X>k Coveb —An auxiliary binding,! Key—F or attaching pullevs and the like 
formed in a single piece which can he con- to shafts. Imviiig gripping members formed 
vonlontly applied to the regular binding of on the w'orklng face for engaging the shaft, 

book of any one of a plurality of sizes patent 1566.300 C F Preston, Sr, Box 


within considerable range The Im 
been granted two patents, 1502564 and 
1662505. E. W Jackson, c/o E L Steck 
& Co., Austin. Texas 


Hardware and Tools 


t. Mamaroneck, N Y 

Pattern I'RiNTiNO Machine—I n which 
a strip of fiihni, siieh hr u bolt of doth, 
may be printed with a pbirnlitv of patterns 
of the same nature Pateiil 1560716 H IT 
Meyer, i''<i M Katz, P O Box 55, Station 
Quick Rkleabk Safety Hook. —Compris ! "A,” Greene St, New York, N Y 
ing two complementary hook-shaped body' EtrAMUNii Piuni.i-r kor On Wellb — 
members and two clamping springs, in addi- [To insure the tight fitllng of tin plunger in 
swivel link Patent 1561.337 T 1 tho working. 


F Madigan. c/o Colllson * Co , 483 Collins 
St., Melbonmt, Australia 1^1467 

Sand Riddle —Or screen, of woven wire, 27, Breeki 
having regularly spaced upset portions, and VACurv 
flat portions between the upset portions | auction dr 
Patent 1668647 M J Somers, 13 E Co- flow, for 
lumbia St, Springfield, Ohio. I being den 


for o 


ig the p 

, Mrs I 


Pu 




Card, Box 


MachincH and Mechanical Devices 


'ting the dust from thi- surface 
d Patent iri(n:!21 M Good- 
Ui St , New York, N Y. 

idnpted 


, etc, by I 
datable un 
I 8 Karra 


Tiinoditl 


noasnritig 

Patent 

Bridwell, 


IlNIvxitaAi. Joint. —Which is parricularlv [ for div 
udaptsd for use In the transmission of power rice ' i 
where sxeeedlnglv heavy strain is to U- ap 'vlimlci 
plied. Pstont 1556846 W. H Kadesch, 156682 
1160 Main St., Cedar Falls, Iowa 'Fargo, vrs 

Prbbbino Machine — Especially con-1 GniNoiNn Miii—Wlicrnn the ground ma- 
strneted to obviate the wrinkling and eon- i tenal is forced Ihrongh a screen and de- 
strirtion of the lower ends of tajiering i posited within a snetton and discharge con- 
troussrs legs. Butent 1658948 J Tedford, 1 dull. Pntent 1566866 J. B Sedberry, e/o 
N E. cor State 8 l and Jackson Blvd , j The Bossert Corp . T'tien, N Y. 

Chicago. Ill. Pump —Especiallv dcslgneil for use with 

Check Proteotob. —Which will anto- [ oil wells, so constructed as to provide an 
mntically move a type into printing relarion ' effective sand trap and gas anchor. Patent 
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16C1040. J. n S ISoniRT and M. T. Cham- 
Ixrlin, Box 111)1 VI lohitu FuIIh, Texas 
BxCAVATINO BuCKK-f—Capable of UM 
Mther with a atundurd axcunttiiiK tnaehtiie 
or a Bo-rnlled “Mlaek line” cableway Patent 
1560606. F. T Crowe, Ciiernae.v VVyo. 

Maouimc K)r Fdruiso I’AfhB IUt Umos 
—Ab n«pd ill suiiiHirtiiii; hats wbeii piiekeil 
in a box tor abipnieiit aud for preteiitiiig 
injury I’lileiit iraiLMOS H Si hiffcnIiiuiH, 
c/o M. Morna, HIM) Broadwiiy, New York, 

N. Y. 

MaCIIINF FOK TI'KMMI SlIOtH ANll Tn* 
LIKK—For aiitoiniiticiillv reversmu ti alioe or 
aimilur urtleb , from wroiiR-siile on) to rlxlit 
alde-oiit. or tite tersa I'liteiii irniH'JHH D 
Bauui, 2H0 Newell St, Urouklyii, N 1 

Wat.kino Bfvm— IIiivliiK an nuMlinry 
waJkiiiK botini whieb riilea upon tin niaio 
beam to iiiertiiHe tin stroke of the purn[i iiiol 
thereby the output. Pntent 16tllTH.'l I <> 
Keefiner, e o II ij .lohoNoii. (lilllliiiiil Oil 
Co . TuIbu, Ukla 


Medical and Suruical Devicea 


AprAnATih mu 'I'nKAiMFNr of iiir Fau 
—P ertainiiit; more piirtieiilarly to a deMce 
for treiitiiiK certain dlaensea of nffectioii'i of 
the eur with Kiiaes I'ulent ira'ilHTCi U, 
MeK N.i»tuaia. cor Norwood Ate and Wall 
St , laitif! Jlriineh. N J 

Fvkci'P — .Adiipled to direct Ihe Iniuid 
toward the shIch of the eye whoii wasbiiii,’ 
the atime Fiitent 150761*0 II Uolmisoii, 
826 N. 11th St, IVueo, Texas 
I>F.>T\L IiFVlcn —(’omprisiiiK n pair of 
adjuslitblc jnwR for tieteriiiitiiny tin space 
between the itnms for the adapt,it ion of false 
teeth Patent lOOOfMM. J Flliird, Tex- 
hotna, (Ikla. 

Lixi A.M) Foot Tievelopkk --An upplmnco 
that will imikc heel tiiiil toe wnlkiiiK more 
natural, reBtore dofective muscles to their 
normal fuuctioiis, ami produce blood circula¬ 
tion ill affectetl reftions Patent 156229-1 J 
J. Coopin, 66 W. 47tb St, New York, N, Y 
Tkansmittinu Means run Fi tua-Violet 
Bats — By therHiieuttc lumps, in which the 
Interposition of a \ncnum between the lamp 
anti tlie patient nsluces the heat wiUioul 
allectiuK the short wave ruvs Pntent 15.59,- 
770 R (I Paddock, 510 Stockton St , San 
Frnuclsco, Calif, 


Prime Movera and Their A cceaaori«H 

Mimnu Deiicl,—S o constructed as to 
thofitighly break up or screen and gasify the 
combustible mixture us it leuviis tbi chi- 
buretor Patent 1567862 O Durrls, 134 
Cloy St. Huckeiieack, N J. 

STANPAnU-nNIT MaBINE CllNDKNSKR —Fof 
recoinerting steam into water, in which only 
one header is necessary, the tubes being 
rigidly solderotl to that one heiidcr I’uteiit 
1666607 R L Beach, Box H62, New Or¬ 
leans, La 

Spark Plug —Particularly adapted to 
high speed engines, wheip a icr.v consider¬ 
able degree of pressure and high tempera¬ 
tures are reached Patent 1569463 M 
Sacchi, 38 Corso Valentino, Tunii, Italy 

Sl’AHK Pill.—III which the con Is ren- 
densl triinsiiarciit and the spark yisihlc from 
the outside to note whi-thcr or not the [dug 
IB fuiietioiiiiig proiierlv The inventor has 
been grained two piitciits of a similar nature 
Patents 1660610 mid 1660511 L Jlirscli, 
505 E River St, El Piiso, Texas 

Spark Piog— In wlili b a pair of elec¬ 
trodes are spaced apart, the tiTiiiliials form 
ing a spark gap in line with a K(mce between 
two proyeetions Pntent 1560512 L 
Hirsch, 506 E River .8t. El Paso, Texas. 

Spark Pi.uu —herein a pmr of Hpiirks 
is provided with an Isolated condiiclor iiitfr- 
posed BO ns to insure a more complete com 
bastion Tlirii' pntenfs of a slmilnr mitiirc 
have been granted to the inventor I’nteids 
1660613, 15fl0614 and 1.56051.5 E Ilirsch, 
605 E River St , El Push. Texas 


Railwa ys and The ir Acces g onea 

lAK’OMoriVTC Construction riuviiig four 
cylinders and four drivers, the drivers being 
coupled to operate as one, accomplish ing 
a gam in power mid sliced. Patent 1502284 
F A Itenolken, r/o Rev .1 H (I'Neill, 
Mmiiil St Charles ttolloge, Helena, Mmi- 

Brak) —Espeehillv adapted for use with 
railway curs, the enntriillliig momis being 
cpenithe nt all times while the ear is In 
motion Pntent 1561794 P. L Peterson, 
Box 262, Maiitl, UUh 


Automatic Slack awcbteb fob Ant 
Brakkr — Which Is applicable to any aiiat- 
iiig tytie of air brake system, for peptodically 
adjusting the brake shoos. Patent 1560980 
W S l)e Camp, 348 E. Maiiio St.. Chilli- 
cuthe, Ohio. '' 

Mktiioii and Devick. for Brakino RATt- 
WAV AND Oi'iiFR Vmiiclfs —Which may b« 
propelled bv any motive power to better 
’ seeuro the cuntinuoiis controlling ot brakes, 

! mme pnrdrulaily in long trains. Patent 
' 1.562325. 1’ Hallol, 15 Hue On Plelo, Paris, 



Pertaining to Recreation 


t.'vuE—Ciinsistiiig of It playing hoard and I 
plating pieeiH, tin- pieces being constructed 

10 piirtaki of cs-eeiitne and startling move- 
mehlH I’litent 1562322 C tJitohel, KoOF- 
my. Neb 

Toy vtirii MovAnLE Fkaturfh —In the 
form of a doll hat mg a head, liody and teg 
tHiition. and a siminl prodneing device ma- 
nlpnlnleil hv Mhratlon 1‘ntent 166t82J). I 
E Colin, <e5 4th Aye, New Y'ork. N Y 
Cvltp flAMK—Having n pluralltv of main 
and honor suits, forming combinations re¬ 
sulting 111 a predetermined numlier of cards 
designating the winner Patent 1662149 

11 Cox. 6076 York Blvd, Los Angeles,! 

Calif i 

Ti-ktiri.Nu Dfvtck —A tov which will 
amuse u child, and at thi some time provide 
a safe healthful aud exhilarutliig exercise 
Patent 15627(X) W L Herring, c/o F E. 
Riddle, Mayo Bldg, Tulsa, Oklo 


_Pertaining to Vehicles 

Sign —More particiiliirly for use upon 
automobile doors, eonstrncted of flexible mn- 
leriul that It muv be iidapreil to tin- door 
i curvature Patent 1667956 L. II Young. 
Vlsnlla, Calif 

1 1!hakf-.\u.ii sriNu Tool. —Which will en¬ 
gage the brake foot pedal foi adjusting the 
same and varviiig the amount of depression 
Patent 16588,-V4 N Falconer, 1342 Hayes 
St, Sun Francisco, Calif 

Frame for License Plates —Which will 
miiiimiy.e the iion-aesthetic oppeuruiieo of the 
usual license plate, and its mode of mount¬ 
ing Patent 1661420 F. D Elliott, 608 
Carrie St, Saiilf Ste Mane, Midi 

Aumuary Fi m. Tank fob AuToMoaiLM, 
So constructed that the drlvi r must deliber¬ 
ately connect up the auxiliary, and therefore 
know Uiut he is almost out of fuel Patent 
1561368 C L Snrijclle. 1063 W 11th 8L, 
Brooklyn, N Y 

Pl'NtTURK-CLOSlNG COMHOMITION — For 
elosliig punctures or blowouts in inflated 
vehicle tires, the (ximposiliuii cotisisting of 
asbestos, slipjierv elm bark and water Pat¬ 
ent 15)11332. T E Lim. Mesa, Arlxona. 

SnotK Alt.NoR))FU—In whieh abrasive 
plates resilletitly niiiintnined in frictional 
eiigageinent with a sliding plate restrains 
the movement of the sliding plate Patent 
1.5005f)4, 1) F McMahon, 5314 W 24tt 

St , Cicero, in 

Safftv BraivE Lock and Brake Lookihg 

For loekiiig levers ot either the onii rgency 
or fimt brake tvjie or both to prevent move¬ 
ment of the wheels Pntent 1.566.582 F H 
Kugurise, 617 Pierce Avi . Sliiirpsville, Pa. 

Nfi’trai DkvICK — Espeoislly adapted tor 
Ford ears, which uiitoiniitieullv insures the 
positioning of the speed rxmtrol in neutral 
position, by means of a heel operated pedal. 
Patent 1561340 C F Mnrston. HH)7 Frank¬ 
lin Ave. Brisiklvn, N Y 

CFNll.R EmERUFNCV BrAKF ANU I’oNTBOL 
LFVtK HIH MoroR Vkiiici EH-Whieh will 
equalise the pull upon the brake bands, and 
whieh may be easily iittai hed to standard 
types of motor velneles Patent 1566636 
U C Allen 127 Virginia Ave. Joplin, Mo 
AinxjAloiilir Rapiatob- Provided wlA a 
Simiile airangenient for tightly fitting th« 
ends of tin rndiiiUir tubes into an < nfl cast- 
mg to prevent leakage Patent 1661695. C 
Costelloe and S C Stoll, 915 Calumet Ave., 
Hammond. Itid 

Revolvtno Name Pi ate —The plate being 
revoluhle under the force of a moxiiig current 
of air thereby attracting nttention. Patent 
16618,30 W' (' Connell, U No 3, Box TO. 
Ynkimn, W'ash 

Lookino Rind fob Sefaradi.e Rimb.— 
Which Is flat, extends beyond the felloe for 
holding the riin, and inav be uuslly secured 
or removed Patent 1566756. T. D. Bryan, 
Linden, Calif. 
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Quidc, GImii, S«f« Dump 

Th* U|>«r«<l dumt> body la holatad on 
aturdy arm and link ilfu by a aafe. 
apeady and poaitlve araar drive. It IttU 
to an anvl« ^eattr than SO dcareea, 
dumping any load clean. The body la 
under poaltiva control tbrouffh rigid 
connectiona at all timea. It may be 
held at any anvle. It la lowered by the 
aame mechanlam that holata It. but caia 
be lowered with the truck In motion. 
At normal poaltlon and at eatreme 
dumplna' ancle the body la automatic¬ 
ally flopped. 

The body la mounted ao that load 
welfht la properly dtatrlbuted and the 
dumplna point la ao far back that the 
load dumpa cleanly over the edae of a 
soft All without dancer of mirlna the 
truck, or pilea clear of the truck on 
level around. Double-actlnc tall cate 
further farllltatea dumplna- t-^w body 
aldea make loadina from the around 
eaay 

The dumplna mechanlam acta aolldly 
down In the frame In a dirt-proof and 
weather-^roof houalna All the aeara 



Auxiliary Low Gaar 

An auxiliary transmiaaion alvet you 
maximum power at all timea—extreme 
' Hexiblllty of power. In holea. In mire, 
on hllla It enablea you to aear down to 
the hardeat pull It worka independ- 
intly of the reaular tranamlaalon 
Power la tranamitted In a atraiaht line 
from atartlna crank to rear axle when 
operating under load. Thia Inaurea 
maximum power and maximum life of 



Doubl* Roduction Driv* 

White Double Reduction Gear Drive la 
the Aneat type of Anal drive for heavy 
luty. It la obtainable only on Whitea. 



in Heavy-Duty Dump Trucks 

{White Model 52-D) 


(n every teat of heavy-duty aervice. in 
every line of heavy truck work, In 
every part of the world where heavy 
trucka are uaed it haa proved tta au- 
perlorlly to any other type of Anal 
drive H haa had unlveraal auoceaa In 
the hande of, thouaanda of operatora 
over hundreda of thaufanda of mllea 
All of ita part# run In oil All of Its 
parts are enclosed It aavea time, man 
power and fuel. It puts more of the 
enaine's power to work 
There la In the White Model Bt-D tha 
itrenath. apeed. power and safety that 
heavy-duty dumplna operations de¬ 
mand—bla, aturdv tubular-type radi¬ 
ator. sprtna cradled on the frame, 
wide, heavy, distinctive bumper, tow 
hooka front and rear easy ateertna air 
temperature revulator that'saves fuel 
and adds to emrlne sAolenov In all aea- 
aona, heavy-type aprfnaa; brakes with 
drums of a special metal that Insures 
oulck and sure stonptn* and Iona brake 
Ufe. Write for complete speoldoatlono. 


Anticipating the demands of industry 


Turn thii Whit* Ioom on any dump truck job. 
Tha job ia lickad! . . . Put a load on it. . . . Stick 
it in a ht^a with ataap aidat or soft bottom. . . . 
Than slip in that auxiliary foar. Stap on it. . . . 
It just walks out. 

Dump? . . . It’ll dump any load while you’re 
thinlunc about it. Sure-acting gears and rigid 
arms hoist that taparad body to an angle so near 
straight up that tha stickiast load slidea out. . . . 
You can back up to tha edge of a soft fill, dump 
dean and get away without miring. And on the 


level the load piles up clear of the wheels. . . . Let 
the body coma down safely while you’re speeding 
back for another load. 

White engineers are constantly watching all 
truck operations. Their foresight for the devel¬ 
opment and improvement of dump truck opera¬ 
tion is built into this heavy-duty White. 

Let a White salesman show you how this Heavy- 
Duty White Dump Truck—Model 52-D—will do 
more work f nd earn more money for you. 

THE WHITE COMPANY, CLEVELAND 


WHITE TRUCKSi 


MADE RIGHT - SOLD RIGHT 


KEPT RIGHT 


Vrlatat la’Uw'CaHad eialM< by Ammixw H. Kxueae C6, 







A wheelbarrow four miles long 



Tht coal nntics of the 
fhiitrd States retjuiir 
neai ly three nullion 
( le( 1 1 ?( ,il hiirsepovv ei To 
meet this r 1 .1 o s s a 1 
<i f m a ri (J t fi e General 
Ellcctta Company pio 
(.iui es loiomotives and 

that havt displai ed th( 
poor old tiiine mule, it 
designs motors la'-ge and 
small, toi huge stripping 
sli o \ ( 1 s , 1 oad e rs fans 
pumps hoists and under 
rutting mach 1 nt s all 
heal the iiionoKraiu G L 


A giant belt conveyor, whirling through a moun¬ 
tain, and carrying 10,000 tons of coal a day from 
mine to waterfront—it sets a thrift example for 
the whole world. 

Equipped with G-E motors and automatic 
control, it almost runs itself. Each motor auto¬ 
matically starts its section as soon as the adjoin¬ 
ing belt has attained full speed. 

You may never need a wheelbarrow four miles 
long. The chances are all against it. But some¬ 
where in your factory, or office, or home, there is 
a task that electricity could do better and cheaper. 
The General Electric Company makes the equip¬ 
ment to do that task. 


GENERAL ELECTRIG 


















World-Famous Bakers 
Use International Trucks 


T he National Bisi.uit Company, whose name is 
celebrated wherever tliere is an appetite, demands 
the most exaction and dependable service in the de¬ 
livery of its wholesome products. From 190 branches 
all over the country its delightful delicacies, trackers 
and cookies must be deliyered as they come from 
the ovens fresh, wholesome and appetizing. And 
you may depend upon it, they do 

More than fOO International Trucks are helping to 
do a remarkable job in tht national transportation 
requirements of the National Biscuit Company. 
Here are trucks whuh have demonstrateil their 


in-built merits year upon year. The performance of 
International Trucks, and their attractive appear¬ 
ance, too, have helped to build higher the prestige 
of the National Biscuit Company and the popularity 
of its products. 

If in your hauling jobs you need such service as the 
“Uneeda Bakers” demand, there is one way to make 
sure of getting it let Internationals show you the way 

International Trucks have been delivering depend¬ 
able service for twenty years other products of the 
Harvester Company have been doing it for almost a 
hundred. 


I K< Inii riujiionM^ iin« iiu/Miics <i SfN'rt/ 7 tuili loi 1 cH'O fNtMnJ Joadj. I7wC\ I rttcU$ ratigmf from 3,000 to lOiOOO 

/xiuruft, mtiximism iufxiiinn nnd Moicit I «>uihr« /oi requtrementB Thtrv art sold and $rr%Hicd throMgh 1 12 bramh 
thr iatjti •! . om i»fd k at-iin . <>t gunitat^on in ihir uotid And lber< utr dealer* ever-w^hcre 


INTERNATIONAL HARVESTER COMPANY 

606 So Michigan AVI Chicago, 111 

INTERNATIONAl 

TRUOCS 
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Thirty Skayef Bearings Picked to Maintain 

Vacuum Seals on This Huge Dryer 

V ACUUM! It must be maintained at all times on this huge 
154-inch vacuum dryer to insure successful operation and 
—thirty Skayef Self-Aligning Ball and Roller Bearings, because 
of their precision and freedom from wear, are picked for the 
job! This machine is used for drying paper, textiles or other 
fabric under a high vacuum. 

Eight Skayef Self-Aligning Roller Bearings, 12 inches in 
diameter, are used on the seal rolls, and twenty-two Skayef 
Self Aligning Ball Bearings on the dryers. The four hearings 
at each seal end are subject to a load of 50,000 pounds each! 
Due to the absence of wear in the bearings, the rolls are kept 
in piosition and the vacuum seal is unbroken. In addition, 
Skayefs insure reliability and reduce lubricant, maintenance 
and power costs. 

aCS[F INDUSTRIES. INCORPORATED 

165 Broadway, New York City 



Actual Certified Survey in your 
industry or one closely relaud 
to it Sent on Request. 
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—and now at Monte Carlo 


T hose who have been in Europe during 
the past few seasons remember the car 
beauty contests which have been a fad at 
the famous watering places on the Conti¬ 
nent. Concours d’Elegance'Automobiles 
they are called in France. 

In these contests, held where the wealth 
and fashion of all nations gather at play, 
the most luxurious special bod¬ 
ies, the world’s finest motor 
cars, are judged for beauty and f^>o 
distinction. ^ 

Americans will be proud to learn 
that a standard American motor 
car has won first prize in such a ■pUli 


compietition—not once but eleven times! 

Packard cars, entered by their private 
owners, have won first place for grace 
and beauty at Vichy, at Le Touquet aivl 
at Aix-les-Bains in France. At Wiesbaden, 
Neuenahr, Trier and Baden-Baden in 
Germany. At Oporto in Portugal And 
.now at Monte Carlo—that cosmopoli' 
tan center of luxury and beauty 
on the Riviera! 

Such International acclaim con- 
firms America’s verdict—that the 
unchanging beauty and distinction 
of Pacl^rd lines have yet to be 
equaled or surpassed. 


PACKARD 

(S>9l 3 k the man yQ h o o yQ n ^ one 
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THE MAGAZINE OF TODAY AND TOMORROW 


NEW YORK, APRIL, 1926 


EIGHTY-SECOIND YEAR 


PIONEERING 

S ometimes a man fails to lead be- 
cauae he runs too far ahead of his 
fellows. Often this is true of inventors. 
A splendid example of this was re¬ 
counted recently at the dinner of the 
Edison Pioneers in honor of Thomas A. 
Edison's seventy-ninth birthday. 

“Mr. Edison was too early with radio, 
discovering the spark or wave in 1875,” 
said the Robert A Carter, who was 
associated with the wizard of Menlo 
Park, forty years ago. “In that same 
year he built a set and published it in 
the Scientific American, 12 years before 
Hertz and 22 years before Marconi.” 

Just as in literature a man spins a 
thrilling story, only to find that Kipling 
said the same thing long before him, so 
the scientist, exploring what he believes 
to be a virgin wilderness, conies often 
upon the footprints of Edison, the most 
prolific inventor the world has yet scon. 

HABIT 

O N July 15, 1913, the circulation de¬ 
partment of the Scientific American 
sent to a subscriber in the state of 
Washington, a bill for 83, for a renewal 
of his subscription. The magazine was 
a weekly tlien and cost $3 a year. 

Just the other day that bill came back 
and with it a check for $4. 

There is nothing out of the ordinary 
in the fact that he renewed his subscrip¬ 
tion. Most subscribers do renew. Nor 
is it surprising that his renewal did not 
come back promptly. Once in a while 
a reader does stray from the path of 
science. The unusual thing is that the 
old member of our family of readers 
waited 13 years before coming back. 

The habit of keeping up with science 
has this danger in it—once it gets you 
you never are content to live in ignor¬ 
ance again. 


NEWS? 

T he newspapers recently printed a 
dispatch from Washington announc¬ 
ing that science “has at lost discovered 
what historians have termed the great 
sea serpent.” The announcement caused 
Mr. B. A. Broome to write to the New 
York Sun as follows: 

“This was discoitoed and carefully 
explained forty years ago by Daniel 
Carter Beard. His account was pub¬ 
lished in the Scientific American some 
time in 1885 or 1886 and with it'was 
a large woodcut of a drawing Mr, Beard 
had made to illustrate how a giant squid 
<wouId be taken for a sea serpent by 
anyone unfamiliar with the appearance 
of a squid at the surface of the water." 

All of.which goes to show that you 
really can get the news about science 
by reading tfie newspapers—if you only 
wait long enough 


In This Issue 

Uncovering Ancient Greece 

Thrilling discoveries of the aqoient Greek civiluation have 
recently been made by a group''©!,Americans excavating in 
Corinth. Commencing on page 221, Dr. T, L. Shear, of 
Princeton University, tells of their finds. 

Your Property It Being Watted 

J. Bernard Walker this month fires the opening gun in a series 
of attacks on the squandering of our national resources. 
Twenty-five billion cubic feet is the drain on your forests 
every year, he declares, and much of it is needless waste. 

.4it Athlete It a Living Machine 

When on athlete sprints or rows a race, he expends energy 
at a definite rale which science has found a way to measure. 
On page 224 a noted physiologist tells you how it is done. 
More interesting than the sports page. 

What Cautet Goiter? 

Iodine deficiency, says science. Parts of our country lack 
iodine but there is an easy way to get it. Commencing on 
page 248, Dr. J. W. Turrentine tells how. 

A New Kind of Radio Wave 

Experiments prove that the earth’s magnetism causes radio 
waves to turn in the upper air.like a twisted ribbon, a dis¬ 
covery which may account for “fading.” To remedy this 
condition, broadcasting stations may use various wavelengths 
at different hours. See page 234. 

MORE THAN 175 PICTURES 

Complete table ol contents will be found on page 287. 


For Next Month 

Whence Came Civilitation? 

Did civilization begin in one place and spread, or did it arise 
independently in many places r Most anthropologists lake the 
latter view, but a noted authority. Prof. G. Elliot Smith, pre¬ 
sents strong evidence for the opposite view. 

Getting Rid of MatquUot 

One kind of mosquito causes malaria. One tiny kind of fish 
eats that kind of mosquito with avidity. Next month a famous 
naturalist, Dr. David Starr Jordan will tell how it is planned 
to set this mosquito-hungry fish to work. 

Bow to Correct Auditoriumt 

Reverberations, echoes and similar faults make hearing difficult 
in churches, schools and auditoriums all over the country. 
Next month. Prof. H. H. Sheldon, Professor of Physics at 
New York University, will begm a series of practical scientific 
articles by telling how you can correct such auditoriums. 

Other articles on Ancient Man; How Can We Produce Scien¬ 
tific Workers?; The New Cosmology; Anti-aircraft Firing 
Methods; Nature Faking; American Diamond Mines; Contour 
Measuring; Methods of Wood Preservation; Radio; Astron¬ 
omy, 

MORE THAN 175 PICTURES 




An you son you tarn right? Aboolutdy— 
I raad Rte Sdmtific American. 

$4.00 a yocpr hringt tha Scientific 
American—and aeeurance. 


DOCTORS 

^00 long has the physician been 
Y looked upon us a sort of middleman 
between the sick person and the under¬ 
taker. Ai last, however, a new concep¬ 
tion of the function of the doctor is 
arising Dr. Wendell C. Phillips, presi¬ 
dent of the Ameruan Medical Associa¬ 
tion, voices It 

“What will the doctor of the future 
be ''” he asks. “He must have different 
training. Is treatment the sole function 
of the doctor of the future’ No, He 
must know preventive medicine. He 
must keep people well. We arc not 
going to have the diseases we had be- 
fore.” 

No small part of the job of the doctor 
of the future, however, will be to con¬ 
vince his patients that they must not 
wait for an emergency to call him in. 
Human nature being what it is, the pro¬ 
portion of the population who will sum¬ 
mon a physician, and pay him, when 
they are feeling well is just about 
enough to support 27’/^ doctors. 

TAXES 

TF you are disposed to grumble at hav- 
-*- ing to pay annual taxes to the United 
States Government, take such comfort 
as you can from the fact that there arc 
others who are more heavily hit than 
yourself. Thus we learn from the 
president of the New York Central 
Railroad that the tax collectors get more 
from the American railroads than do 
the stockholders. Says he, “It takes the 
earnings of 3,CKX) miles of our lines to 
pay the taxes. In other words, one mile 
out of every four of our 12,(X)0 railea 
is working for the Government ” This 
is one of the heavy burdens that are 
lieing carried by the railroads in their 
heroic effort to show those dividends of 
SIX percent, which are necessary if they 
are to raise the greatly needed capital 
for improvements and extensions. 

THUGS 

B etween bronze book ends on a 
gold-embroidered cloth, covering a 
mahogany table in a lavish New York 
apartment, stood complete editions of 
Shakespeare. Roswell’s “Life of John¬ 
son,” a history of England and a treatise 
on higher mathematics Here, say the 
New ^ ork jiolice, they found the head¬ 
quarters of one of the best organized 
and most dangerous gangs of thugs. 

How IS It that, obviously steeped in 
letters and iii science, these master crim¬ 
inals were caught by police of a sup¬ 
posedly far lesser degree of culture? 
Perhajis this is the answer: Such 
sfieiKC as the bandits had was for spec¬ 
ulative purposes only; what science the 
polite had was used. 
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Group of 44 JonM>WUlainctta 
Besringi (fiat bottom type) re* 
cently Inttalled In the rnUla of 
the Crown-Wlllamette Paper 
Co. Bearingf require but a few 
drop! of oil every three weckt 
—a pint for thla entire group. 
Over-heating, cutting and 
leakage are unknown. 



This rernurkcible bearing cuts friction in transmission shafting 


In the ordinary bearing the point* of contact between shaft and bearing, 
which are the very points subjected to the greatest load and friction— 
get the least oil. In the Jones-WiUamette Bearing, however, these points 
get the most, supplying a constant cushion of oil which substantially 
cuts power losses due to friction. 

Power savings arenot the only economies which follow JoneS'Willamette 
installations, however. Users report that they have been able to cut 
down oiling schedules, in many instances, from oiling twice or three 
times daily, to weekly and even monthly oilings, using in the aggregate 
as little as one'eighth of the oil previously required- And JoneS'Willam* 
ette Bearings do not leak oil, which eliminates losses from oil damaged 
materials in process, as well as removing a constant fire hazard. 

We should like to furnish you with one or two Jones*Willamette Bear* 
ings for 60 days’ triaL Cotrespondence with our Engineering Staff on 
your bearing problems is invit^ 

Willamette Iron & Steel Works, Portland, Oregon 

Monadnock Bldg., San Francisco L. C. Smith Bldg., battle 



















Hcccnt Kxcavah’ons at Corinth 

\ Croiijt ni \m« f iran \i< liaooln^i'-l- lla^ I noarlluMl liii|)orlai!l (rn-rk l)l>( <n orio' 


lECAlISE of ihr political, industrial and 

B artistic importance of “wealthy Corinth” 
in antiquity, the American School of 
Classical Studies at Athens was at- 
traded to undertake archaeological ex¬ 
ploration on this site in 1896 Since then this work 
has been conducted by the School from time to time 
with important results. 

After a cessation of operations for several years 
excavations were resumed in the spring of 1925, 
under the general direction of Dr B. H. Hill, Direc¬ 
tor of the School. The task of < learing the great 
theatre was in the hands of the writer, whose wife 
was the artist of the expedition. Other members of 
the suff were Richard Stillwell, architect, and two 
Fellows of the School, Oscar Broneer and Alexander 
Robinson. 

Preparatory work at the theatre was liegun early 
last March and excavation was made above a section 
of the site included within the west entrance to the 
orchestra. Small finds, such as hronse coins, 
constantly being made, as well as numerous 
objects, among which were lamps and fragments of 
marble and of terra-cotta. All these objects w 
the loose earth above the place where the se 
the auditorium should have been, but ihouj 
earth was here removed to hard-pan, at a de| 
over fifteen feet no part of the structure app 


The area of work was then shifted to the southeast, uncovered As this 

and excavation was resumed at a spot which, ac- pit, it was some lime 

cording to hvpothetical plans, should have been siale painting was re 

above the edge of the orchestra circle, south of its with real, and liefor^ 

central point. After the upper layers of earth hud length of forty five 

been remoced the digging was done with the most i leared. The disc ov 

minute care by small groups of men under watchful gone civilization fam 

scrutiny. Every stone larger than a pebble was an exciting event, but 

t leared on all sides before its removal was permitted, digging through nior 

and each section of hard earth was left untouched live dirt, to conic on 

until a probing with a knife showed its exact natuie its colors bright and 

At a point in the 

Colors Still Bright and Fresh the orrhesira of the 

Thi.s slow and lareful method had its abundant the stage. is an op<*i 

reward when the fragile nature of an iniportaiit dis- either side of which £ 

(overy of unique chaiailrr that was presently made of .51^;. feel. The fn 

liccanie apparent. About twenly-fne feel lielow the stuii'o on whnh ar 

surfac-e of the ground a solid mass of hard-pan, the figures depicted as r 

face of which was decorated with painted plaster, was The mam field of 


was at the bottom of a narrow 
licforc the subject of the large- 
■vealed, bill the laborers worked 
f the end of the season a total 
feel of painted wall had been 
'cry of any evidences of a by- 
lous in historv and literature is 
it IS particularly thrilling, aftei 
e than thirty feet of unproduc- 
1 a polychrome monument with 
f resli 

circumference of the circle of 
theater, opposite the center cif 
ning, 3 feet "1 inches wide, on 


painted gronjis of life-si 


ss . ,.,1 



OFFERING TO THE TEMPLE OF ATHENA 
bowl supported by ivory liotu, Rreonstt ac¬ 
tion uxu made by Prentice DueU 


MO.SAIC FLO 
Head of Bacchus turrou 
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THE EXCAVATIONS IN PROGRESS LOOKING FOR* THE TEMPLE OF ATHENA 

Difguts down to the orchtstra of the theatre. In the left background is the tompU of Apollo A Bytontine house was uncovered in which tvas found a large jar cf green gUued toare 


On the left as one faces the passage is represented, garment, and liave white sandala and white bands printed his name in Greek letters. The major task 
as far as the wall has been uncovered (23 feet), a below the knees, h is difficult to realize the mag- of next season's campaign will be the uncovering 

group of two gladiators fighting a lion. At the nificence- of this which, when complete, was of the, remaining 300 feet of this remarkable wall, 

end of the wall, a man is standing, with his back to nearly nine feet high, and presumably extended When Pausanias describes his visit to the theatre 

the spectator, faring a lion rharging on him from around the entire circuit of the orchestra. section of Corinth, he specifically states that close 

the left. His feel are far apart, his knees are bent As the painted structure is built on the lines of to the theatre was located the sanctuary of Athena, 
and he seems in the attitude of one poising a spear, the ancient Creek theatre, its history may be tenta- the Bridler of Pegasus. In a search for this site, a 

Unfortunately the figure, like the others so far dis- lively suggested. When the new colonists began to trench was dug 25 meters long and 5 metCTs wide, 

covered, is cut off at the waist and the upfier part is rebuild the city after the decree of 46 B. C, they running east and west along the Sicyon road, south¬ 
missing. The man is clad in a long purple under- used, as far as possible, the remains of former east of the theatre. Although the position of the 

garment, above which is a while cloak that is fast- buildings. In the case of the theatre, the structural sanctuary has not yet been definitely located, suffi- 

ened by a rosette on the left knee. From the character elements were available, but the plan of the lower cicnt remains were found to prove the proximity of 

of the costume it is evident that he represents some part was altered to provide an arena suitable for a temple, and excavations will be continued, 

official either of the city or of the games. But what- gladiatorial contests This alteration was aocom- Among the objects discovered in this search for 

ever his identity may be, he is engaged with a plished by removing some of the lower rows of the Athena temple were several of the roost impor- 

doughty adversary in the huge tawnv lion, which xeats, and by cutting the slope of the hill back to a tant finds of the season. These included a deposit 

is rushing upon him in full course with both fore- high wall, which would protect the spectators from of small bowls, 160 in number, of which many were 

legs raised. Without doubt he has confidence in his the contesting men and beasts, and at the same time packed in superimposed piles, and all were evidently 

own weapon and also in his companion, who stands enlarge the arena. With a liberal allowance of time buried with care, as was frequently done with cheap, 

behind the lion, faring the spectator, with his muscles for building activity in the restored city the date of superfluous offerings when the treasury of a temple 

tense and about to hurl his own lance at the beast, this construction might be reasonably placed between became overcrowded. Near this large cache of 

On a section of wall of equal length, which was 25 B C. and 25 A. D. bowls were many ivorv pins, which might have been 

uncovered on the right side of the passage, the group appropriately dedicated to a female deity, and every- 

again consists of two gladiators and a lion, but the Proximity of Temple Indicated where were vases and fragments of pottery of many 

figures arc differently arranged. The first man, next As Hcrodes Atticus, in the second century A. D., periods. A lovely object that dates from the end 
to the edge, is running to the spectator’s left, and erected the covered odeion near the theatre, it is of the 5th or the beginning of the 4th century B. C. 

apparently away from the combat, which the glad- possible that the, reconstruction of the theatre itself is a small terra-cotta votive tablet with a repreaenta- 

lator behind him is waging with a lion that advances was effected at the same time. This extraordinary tion in relief of a satyr dancing before a seated 

on his left These men are dressed in one short polychromy is not mentioned by Pauaanias and may youth, perhaps Dionysus. The accurate modeling of 

have been already invisible at the time of his 
before was from some 

boy crudely the 

long feathers 

the on the and above 


THE ATRIUM OF THE VILLA MOSAIC COPY OF A PAINTING A FLOOR IN THE VILLA 

The pool was open, the mosaic design-, (overed by a roof Panel from the atrium Probably re/srejentj Pans Figure of Bacchus with a thyrsus m his hand, set in frame 
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"**"'**' THE ROOM WITH THE BACCHUS HEAD IN THE ORCHESTRA OF THE THEATRE 

The roam is surrounded by a marUe socle, above u/Uch the plastered uiails are painted Clearing the wall on which gladutnnal rontfsts arc painted Thii work it done by 

in a mottled pattern laborers under supervision 


the bodies, the beautiful folds of the drapery, the 
life and vigor of the execution mark this as a master¬ 
piece. In the same vicinity was found an exquisite 
archaic ivory of the 6th century B, C. This is a 
figure, something over three inches high, in the shape 
of an upright lion, which served as one of the sup¬ 
ports of some dedication of value, perhaps a small 
gold or silver bowl. It is a well carved work, and 
the surface of the ivory is perfectly preserved. In 
addition to other small objects, sudi as lamps and 
coins, heavy foundation stones of the Greek period 
were here uncovered and some large roof-tiles. 

While the, main excavation was in progress, it 
l>ecame necessary to despatch several workmen to a 
spot about a mile west of the theatre beside the 
Sicyon road to clear and protect a bit of mosaic 
pavement that was in danger of being washed away 
by a rivulet from a fountain close by This led 
to the discovery of a sumptuous Roman villa, of 
which five rooms were uncovered, all with mosaic 
floors of beautiful and intricate patterns. 

The villa stands in a pleasant location, with the 
rich plain sloping in front towards the Corinthian 
Gulf, while in the distance behind rises the citadel 
of Acro-Corinth. It was supplied with excellent 
water from an abundant spring. At one end of the 
house the atrium, a large room 231/-, feel square, 
has a square impluvium in its center, at each corner 
of which is a column base. The impluvium is a 



THE QTADEt OF CORINTH 


TAe MMiwtton in the auditorium of the ihetUre. In the 
background stands the Aoro-Corinth 


cement-lined pool, about a foot deep, that was open 
to the sky, while a roof, supported by the four 
columns, protected the rest of the room. On each 
side of the pool a picture is represented in mosaic, 
3% by 3 feet, in sixe, which is surrqunded by a 


frame consisting of a colored wave p^tern within 
an elaborate meander design. TTie AM^e on the 
south side, which is perfectly ^ 

shepherd standing beneath an olive tT«$i^lp^pUy^g 
a pipe, while to the right are three oxda, tw^add¬ 
ing and one lying down on the ground. There'are 
remarkable attempts at foreshortening in thd^slraw- 


ing of the cattle, and landscape is by a 

sloping bill in the background. As tln^.lj^'m^ears 
a leopard’s skin, this may be a picM^M Pans 
portrayed as a shepherd on the slopes y M&'Ida. 


Head of Bacchus a Mosaic Gem 

Opening from the southwest side of the atrium is 
a small room. 11 by lOi/, feet, which has a mosaic 
gem on the floor. The centre of the design is an 
upright panel with a standing figure of Bacchus, 
who holds a thyrsus in his hand and has an ivv 
wreath in his hair. This panel is framed by the 
guilloche design that is used around aU the pictures 
of the villa. The outside border about the room is 
a series of large black crosses, with four narrow red 
bands across each bar, set on a white ground. Then 
comes the rectangle of geometric decoration about 
the picture, with the colors all shifting in the refie- 
tition of the designs. 

Northwest of the atrium, a doorway leads down 
to the large triclinium or dining-room, 23 feet 
square. In the center of this room is a panel picture 
of Europa on the bull, 4 feet square, framed by a 
series of decorative bands. Outside the picture 
frame, the entire floor is covered with a design of 
red and blue crescents with pointed projections in 
the center. The elroplicity of this pattern is prob¬ 
ably due to the fact that the floor was in large part 
concealed by dining coiichea.'placcd about the room. 

From the southwest corner of the triclinium, a 
doorway leads to a small roam, HVa by 11 feet in 
size, of which the mosaic floor is intact, and part of 
the frescoed wall is preserved to a height of one and 
a half feet. This room is the finest discovered in 
the villa, but the patterns are so complex that a 
brief description can give only an inadequate idea 
of the beauty of the designs. Bordered by decora¬ 
tive bands of intricate circular, crescent and diamond 
motifs is a square jpanel, about 7 feet square, in 
each comer of which a cantharus is represented with 
ivy or vines extending from it. Inscribed in this 


square is e circular frame of waved design, and 
within this are ronrentric circles of pyramids, vari¬ 
ously colored, centering on a small inner eircle, a 
little more than a foot in diameter, in which the 
head of Bacchus is portrayed. 

Numerous objects of minor imporlanre were 
found in this magnificent villa The extreme range 
in date for the coins is from the 3rd century B C. 
to the comparatively recent times of the Turkish 
occupation. There are vases of Roman date and 
potsherds of many types, some belonging even to 
the Proto-corinthian group. Among other finds 
worthy of mention are the stone spindle whorls 
the ivory pins and the clay lamps. Three of the 
lamps are of a characteristic Corinthian shape with 
a square nozzle, and are mode of the soft buff- 
colored Corinthian clay, which is covered by a white 
slip and is decorated with red hands A lamp of 
this distinctive type was also found in a well in the 
Athena trench, where the stratification of successsivr 
deposits 18 fairly reliable. Near it was a coin of 
Agrippina, Jr., who died in .59 A. D, so that this 
type of lamp may be reasonably dated in the middle 
of the first century A. D At this time. Gallio was 
Roman proconsul in Corinth, and there, presiding 
over the tribunal he refused to hear the charges of 
the Jews against St Paul It is diverting to fancy 
that this villa may have been the suburban residence 
of the Roman governor of the province at that time. 
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The Scientific Study of Athletics 

Oiir Bodies Are Machines, Whose Energy Expenditures May Be Closely Measured 

By A. V. Hill 

I’rofiKsor II? PhyBiology, University Gillegi, London. England Nobel Prizeman in Medlciiir 



URING severe prolonged efiort tin alli- 
lele’s heart must be pumping out blood, 
to supply bis muscles with the i 


sary oxygen. 


■ less than 


VO litrei- per minute - seven to 
and that against a pressure of about 
atmosphere As u matter of fact, 


nine gallons; 
one-fifth of E 
the right and left chambers ol the heart both expel 
the same amount, so that the total is really 1 1 to 18 
gallons! 

The pulse rate of an athlete, usually low at rest 
(50 per minute), is so responsive to the psyeho- 
logical effect of “go,” and to the physiological stimu¬ 


lus of effort, that the very first heal alter starting 
is measurably shorter than at rest, and the rale goes 
•oaring up rapidly to 180 lieats or more per minute, 
a level at which it may he maintained for consider- 
ahle periods 


Lactic Acid and Fatigue 

The long-distance runner may be breathing twice 
his own volume of air per minute. From this he 
may be taking into his blood some four litres of 
oxygen, about one gallon. This oxygen is utili/ed 
in the combustions yvhich provide him with energy. 
Energy indeed is required; each member of the crew 
of an eight-oar boat may be developing 0.6 of a 
horsepower of actual mechanical work throughout 
a three-mile race- m a 100-yard sprint the muscular 
effort may be so intense that it would require an 
expenditure of total energy equivalent to about 15 
horsepower to maintain it! In sprinting, lactic acid 
is being liberated in the muscles at the rate of four 
grams or more per second—an ounce in seven sec¬ 
onds; at the end of a .300-yard race there may be a 
quarter of a pound of this potent substame free in 
the tissues of the body, producing those very obvious 
aytnptoms which we call “fatigue” 

The power expended in running increases about 
as the cube of the speed; that is why the highest 



speeds of running are so extremely expensiye and 
exhausting. In running fast a man is always work 
ing waslefully: he is getting a yclotitv up to 20 
miles or more per hour, as it were, on low gear. 
With artificial aids—a bicycle or an oar—he woiks 
on a higher gear with a smaller numlier of “revs, 
per minute,” and recent studies have shown that 
in rowing, the frequency of movement—.30 to 40 
strokes per minute—1« approximately that at which 


the gieatcsl meclianuul efficieney is rcali^ccl. The 
boat and the oar huyc been evolved by long experi- 
tnee, to allow the attainment of that optiinuni. 

I’he magnitude of the bodily changes involved in 
spyere exercise is such that it is difficult at first to 
appreciate their importance. Considerations of 
energy are of course not the only factors; athletics 
IS not merely hioehemistry; that is obvious But it 
IS obvious also ihal energetics and biochemistry 
present the framework on which all the other activi¬ 
ties depend. 

When a muscle is stimulated, a certain amount of 
lactic acid is liberated at certain surfaces within it. 
This, by some physical or chemical process still 



FIGURE I 

r/ie subiect of the experiment, h<Mn$ run 120 yards, collect- 
ing his expired air in a bag 


iincerlain, causes a development of force and, if 
allowed, a shortening of the muscle The acid is 
then rapidly neutralized, its effect passes off, and 
the muscle relaxes. The process can be repeated 
again and again until the available supply of alkali 
for neutralizing the acid has been used up, when the 
rapidly increasing acidity of the muscle stops its 
further octiyity. This stage is that of complete 
fatigue, and the amount of work which the muscle 
tan perform depend® on the degree to which it lan 
tolerate and liefore this stage is reached. 

The arid, moreovei, whii:h accumulates has many 
effects before further activity has become impossible 
It excites the “respiratory centre,” a portion of the 
brain whieli controls the breathing, it regulates the 
amount of oxvgen utilized by the body; it slows the 
relaxation of the muscle. This last effect is very- 
striking III short distance races, where slower mus- 
< iilai relaxation, commencing within seven or eight 
seconds from the start, causes a progressive diminu¬ 
tion in the maximum speed long before exhaustion. 

This formation of lactic acid is the chemical reac- 
lion on which the whole of voluntary muscular 
aciivitv depends. Just, however, as an electrical 
storage battery requires recharging after use, to 
restore U« power of supplying current, so the muscle 
needs to be restored to its previous state; its lactic 
acid must be transformed baeJe to its precursor, a 
proeess requiring a supply of energy. This energy 
comes from the combustion of foods by oxygen 
supplied through the lungs and circulation. 

All the oxygen used by a roan during and after 
muscular exertion is employed in this “recovery 


process.” When the effort is very severe and of 
Hhorl duration the whole of the oxygen used may 
he consumed after the exercise is over. During long 
continued moderate exercise a balance may be 
attained between new formation of acid and restora¬ 
tion of that previously liberated. 

The capacity of the body for long continued effort 
depends, among other things, upon the maximum 
available supply of oxygen, while the capacity of 
the body for short-lived, violent effort depends 
chiefly upon the maximum amount of acid which 
can he tolerated by the muscles. The amount of 
lactic acid present can be measured by the volume 
of oxvgen required, in recovery, to effect its removal. 
This quantity has been called the “oxygen debt.” 
The capacity of the body for exercise depends, there¬ 
fore. (a) upon the maximum rate of oxygen intake 
during exertion, which is determined by the efficiency 
of heart and lungs, and (b) upon the maximum 
oxygen debt which the body can tolerate. These 
maxima are fairly well established for athletic men 
of average size, (a) is about four litres per minute, 
(b) is about 15 hires. 

Results Are Beyond Dispute 

The oxygen requirement of running at various 
speeds can easily be measured. The subject runs 
about 100 yards at any required speed, holding his 
breath the while, and at the end lies down at once 
upon the ground and allows all the %ir which he 
breathes out to be collected in a bag for a period 
of about half an hour. A measurement of the 
volume and an analysis of the contents of the bag 
give us then the oxvgen used as the result of running 
100 yards at that speed. A photograph of a subject 
and sonic of the apparatus is shown in Figure 1. 
The results obtained on him are given graphically 
in Figures 2 and 3 From the curves, and from 
other data known for this subject, a very interesting 
calculation cun be made. 


To make the matter dearer. quiuUilie-. of oxygen 



Thii chart shows (he rate nf expenditure of total enerjfy, in 
horsepower, in running at varutus speeds 


used may be expressed in terms of total energy sat 
frac. One litre of it corresponds to about 15,600 
foot-pounds of energy liberated. In an uneconom- 
ual process such as running, a small fraction only 
of this energy appears as mechanical work; the rest 
is wasted os beat. Recent experiments on the sub¬ 
ject of Figure 1 have shown that the relation be¬ 
tween the total energy used in running 100 yards 
and the speed of running is that shown in Figure 2. 
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The amount of energy need at the higher speeds is 
astounding: 80,000 foot-pounds are required to run 
100 yards in 11 seconds—enough (if employed with 
a mechanical efficiency of 25 percent) to raise the 
subject’s body (about 140 pounds) 114 feet into the 
air. In spile, however, of their astonishing nature, 
there can be no doulit at all of the general truth of 
the facts shown graphically in Figure 2: the experi¬ 
mental results are clear and beyond dispute and 
emphasize the energetic nature of sprint running. 

The matter can be expressed in another way. We 
may calculate the rate of expenditure of energy and 
express it in horsepower, or kilowatts. Again it 
must be emphasized that this horsepower—these 
kilowatts—do not represent actual mechanical work 
done but only the total energy available in the chem¬ 
ical processes resulting from the exercise. The chief 
part of this power is wasted in warming the body 
The results are shown in Figure 3. These again are 
astounding; 13 horsepower is being exerted during 
the process of running 100 yards in 11 seepnds- 16 
horsepower in running it in 10% seconds, which is 
the fastest we have recorded on our subject. 0 

Timed Throughout a Run 

Let us make a funlier calculation. When his 
oxygen intake has been raised to its maximum by 
severe exertion, he can consume about 3'J4 litres per 
minute. This corresponds to a steady liberation of 
total energy at the rale of 1 77 horsepower. His 
maximum oxygen debt is 16 3 litres, which corre¬ 
sponds to 7 68 horsepower exerted for one minute, 
or 3.84 horsepower for two minutes, or 2 56 horse¬ 
power for three minutes, and so on. Thus, if he 
runs for a short time only, and expends all his 
“capital,” he has available a far greater supply of 
power than if he has to run for a longer time and so 
to spread his “capital” ovei a longer interval. By 
proceeding in this way we mav calculate that this 
particular subject can run various races in the fol¬ 
lowing time*,- 

Distance 300 yds ’4 mile '4 mile % mile ^4 mile 1 mile 

Time calcu- 

laleil... t2r 52" 1'IS" 2'4* 3'22" 4'44" 

Time ob¬ 
served . 34" ,S1%" 1'15" 2'2" .... #40" 



nCURE 5 


The relation between the time and the distance covered by 
two imaginary runners, Ajtnd B, dead heating in 11)0 yard\ 
Such observations ran really be made by the method de¬ 
scribed in this article 

The last row of figures gives the actual best times 
he has recorded; there is no doubt df the striking 
general agreement between “cah-ulated” and “ob¬ 
served.” We are correct therefore in ascribing the 
variation of speed with distance mainly to factors of 
energy and oxygen. 

In organizing a sports meeting one of the problems 
is to allow sufficient intervals between bents and 
finals, and between different races in which the same 
runner may be performing. Recent studies of the 
rate at which the recovery process after exhausting 
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exercise occurs in normal healthy men have shown 
that recovery is not quite complete until some 60 
or 70 minutes have passed. In genetal, tlie more 
exhausting the exercise, the longer will be the re¬ 
covery 

II 18 clear, however, from the curve of Figuie 4 
that the major portion of the recovery jjrocess, even 
after exhausting exercise, is completed wilhin a com 
paratively short time Five minutes after sudi exei- 
eise the recovery has proceeded to 40 jierrent com 
plction; ten minutes after to M percent twenty 
minutes after to 80 percent. Obviously, therefore, in 
short distance races by trained men. no gieat harm is 
done by allowing heats to occur within twenty niiri- 
utes or so of one another. In order, however, to 
attain the absolute maximuia of performanc-e it 
would seem advisable to allow at least three quarters 
of an hour (95 pcrc-ent recovery) between semi-finals 
and finals. 



The course and duration of the rttmery process after severe 
exercise lasting for several minutes tki recovers i* meoa- 
ured by the amount of oxygen used in it, the lotui amount 
being called 100 

It has long been obvious that electrical methods 
would be far more accurate than those usualIv em¬ 
ployed for liming races. Their apparent complexity 
and expense, however, together with the eonservatism 
of governing bodies, have prevented their adoption 
hitherto. Moreover, if only the total lime in a race 
is to be taken, the information oblamable seems 
scarcely of sufficient interest, either to athletes or to 
scientists 

It is entirely a different matter, however, if times 
I an be taken with accurai \ at intervals throughout a 
single run I,.ei us imagine, for example, that the 
moment at which the pistol is fired and that at which 
a runner rompletes 2, .5, 10, 20, .35, 50, 70 and 100 
yards can be recorded, in each case accurately to 
0.002 sec Such times for two imaginary ath¬ 
letes A and B, are recorded graphically m Figure 
5. Clearly by such methods all kinds of questions 
can lie answered. The lag of taking off, the initial 
acceleration, the maximum speed, the rate at which 
the velocity decreases later, the onset of fatigue, can 
all be ascertained. I'rom Figure 5 we can further 



FIGURE 7 

Records made on a string galvanometer of the moments at 
which a smalt magnet passed through a large roil of wire 
/Then such a coil ts erected over a track and the magnet 
carried by the runner, the times of passing through all the 
coils may be recorded accurately 
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construct Figure 6, showing the veloritv of our two 
imagmarv runnels throughout their race They 
finish with a dead heat, A has started much more 
slowly than B, he attains, however, finally a greater 
velociiv than B whnh also he m able to maintain, 
while B’s veloiitv hegins rapidly to dimmish 

For actual runners, no doulit, the curves would be 
dilleienl fiom those shown in thi'se figures In 
general, howevei, such curves and such differences 
would appear, and ii is ohvious that the record is a 
rharactciisiic loi anv |)arlic ular individual 

4rc sue h accinalc measurements possible’ Indeed 
they are, and li> c oinpurutively simple methods 
figure 7 shows a jilioiogniphie recorcl, made on a 
string galvanonietei, of the- moments at which a small 
magnet held in a man’s liand was jiassed rapidly to 
and fro through the imddh- of a large coil of wire, 
wound round a fiame 71 j feet high and 4Vi. feet 
wide, standing vi-rlRallv in a jiassage m the labora¬ 
tory Such a coil can equally well lie mounted in a 
field and connected to a galvanometer located in the 
pavilion 

Two Runners Timed Together 

Similar rec ords ran be made by attaching a small 
magnet to a cap worn on the head, or by sewing a 
thin magnelisecl wire, six to mne inches long, on a 
man’s clothing. Eight such coils, arranged in series 
along an experimental running track, would give 
eight such records on the photographic paper, the 
intervals between them being measured l)v compari¬ 
son with the cross lines of an accurate time-marker 
The moment at which tlie center of the magnet 
passes through the coil can be read to 0.002 sec. 
from the point A at which the rec-ord crosses the 
base line There i« nothing to impede the runners, 
the track is clear, the coil is merely' an arrhway over 
It, the pistol can be recorded by a microjilioiie 
coupled with the coils There are no wires to break, 
the magnet need weigh only an ounce or two, the 
pistol IS fired, the run is completed, the jiholograph 
is taken, and within five minutes or so the record can 
be developed, worked out, and, if desired, plotted in 
a curve like that of Figure 5 

The expense of such a permanent installation 
would be only I.UfH) to l.SOf) dollars Its use need 



not be hmilc'cl lo -luut race-, a cpiarlei mile track 
could c.isih hicM eight or ten such coils erected 
along it, SCI that all jace-, could he timed and re¬ 
corded with the same degree of accuracy. Two run¬ 
nels could he timed together lliroiigliout a rac-e, by 
the simjile dcMcc of arranging their magnets in 
opjicisiie dneclicius, so that their records, also in 
o[)j)cisite directions, could be distinguished from one 
unothc-r 

■Such an inslallulicm would prove a most valuable 
tool 111 the scientific study of athletics. 










Heroism on the High Seas 

An Epic of the Daring, Skill, and Self-sacrifice of American Sailormen 

By J. Bernard Walker 


lEARCH the long records of the world’s 
merrhatit marine and you will find no 
story of the saving of life that has 
made a wider appeal to the world than 
that of the rescue by the American ship 
Roosevelt, during a furious Atlantic gale, of the 
crew of the British ship Antinoe. Times without 
number, ships have stood by a disabled vessel and 
taken off its crew in heavy weather, and during the 
aeries of gales which overtook the Antinoe, there 
were, as a matter of fact, no less than six rescues 
of this kind. But, there were features of daring and 
dogged determination toiiiiected with the rescue of 
the crew of the Antinoe, which, bv common consent, 
have placed this epic of the “roaring forties” in a 
class by itself 

Why This World-wide Acclaim 

There are two outstanding facts, whnh account for 
the world-wide acclaim. First, the dogged perse¬ 
verance with which Captain Fried, in raging seas 
and blinding snowstorms, and at imminent risk at 
times to hiB own ship, clung to the disabled vessel 
for four days on end. He lost her and found her 
again, and after trying every possible plan of rescue, 
and losing two men and six of his boats, finally 
transferred every one of the shipwrecked trew aboard 
his own ship. The other outstanding fact is that, 
undaunted by the loss of two heroic members of the 
crew of the Roosevelt in the first attempt at rescue, 
more than sufficient volunteers were found to man 
the boats under First Officer Miller, and make the 
final trips which were successful in bringing off the 
twenty-five men aboard the wreck. 

It IS not the purpose of the present article to tell 
in detail the story of this amazing rescue. That has 
licen done so fiillv as to call for no repetition here. 


The present story is an attempt to bring home to 
those who have never witnessed an Atlantic gale in 
its full fury, a sense of the tremendous difficulty 
and fearful risks ot tlie task which the rescuing ship 
so cheerfully undertook, and with such fearless hero¬ 
ism successfully accomplished. 

The Roosevelt is one of a very successful class of 
sixteen ships, which was built during and subsequent 
to the great war. They arc fine, seaworthy boats of 
unusually high freeboard, and with a lofty super¬ 
structure occupying the middle third of the ship. 



THE DISABLED ANTINOE 

This tittle skip, tons, Ls sinking. The boots are gone, 

hatches stove-in. Hearing gear disabled and fires out 


devoted to passenger accommodations. The Roose¬ 
velt IS SlOyo feet long; 72y<; feet broad and 28 feet 
deep. She carries 436 passengers and a crew of 223, 
BtoWs a cargo of .S.OOO tons and is rated at 14,187 
gross tons. Although she looks somewhat bulky 
above the waterline, she hag a fine underwater model. 
She has made the trip from Queenstown to New York 
at an average speed of 20.01 knots—a fine perform¬ 
ance. A noticeable feature about the ship is her high 
freeboard which measures 32 feet to the main deck 
and 62 feet to the boat deck. This freeboard was 
both helpful and a handicap during the work of 
rescue. 

Seas Crashed Down on Antinoe 

The Antinoe was a very small boat as things go 
today, being only 280 feet in length and of 2,079 
tons. She was a “three-island” boat, with forecastle, 
amidships superstructure, and poop. Loaded as she 
was when disaster overtook her, her freeboard in the 
wells between the raised decks can have been only a 
few feet. So long as nothing gives way, such a ship 
can make fairly good weather in an Atlantic gale 
when riding head to the seas. But the steering gear 
broke, the little ship swung off into the trou^ of the 
seas, the giant combers came crashing aboard, hun¬ 
dreds of tons of water at u time, splintering her 
wooden hatches, filling the engine and boiler rooms, 
and putting out the fires. She was in this condition 
when her cry for help came over the waters and 
was heard by the wireless operator aboard the 
Roosevelt. 

When the message was received, both ships were 
probably out of their estimated positions, for both 
of them had been running by dead reckoning. The 
Antinoe was 100 miles out. It was due to that mar¬ 
velous instrument—the radio compass—that Captain 
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«hl|» in>^^liMit ivrf «Jf 
t^d, «8a and dtiving mtowstontuh U« leportc that 
he found the ahip in a had way am) tliat in anawer 
to hia ^gnal “Do you wish to abandon,” they replied, 
“Not yet, thank you, with to try making repairs and 
secure hatches. Please stand by.” When later they 
asked to be taken off, the boats were gone, eight 
feet of water was in engine and fire rooms, and 
with a Uat of 40 degrees, the lee rail was under water. 
Her condition is shown in the accompanying photo¬ 
graph taken from the Roosevelt. The wireless was 
gone and communication was made by signal flags 
in the day time and by a dollar flashlight at night. 



The IB-pound pro/ectile, attached to 1,700 feet of light line, 
has an extreme range of 1,400 feet. The gun u fired with 
tmohelest powder. To the left is a shot with coil spring, 
designed by Colonel Hearn 


The Roosevelt herself was rolling 30 degrees and 
taking green seas aboard, and Captain Fried reports 
“there was also the danger of running into the 
Antinoe because we could not see very far,” As 
night came down, they lost sight of the wreck and 
for nineteen hours the Roosevelt kept up the search, 
picking up the ship again at 3:40 p.m. the next 
day. 

It should be stated that on first finding the ship 
Sunday evening, the Roosevelt placed herself to 
windward and discharged oil overboard to smooth 
down, as far as could be, the breaking seas. Tliis 
discharge of oil was made when she found the ship 
again, and at once a boat was lowered. A sudden 
squall swept round the bow, a sleep sea threw the 
men out of the boat, and it was with great difficulty 
that SIX of them were rewmed. In spite of every 
effort, however, two gallant fellows, Master-at-Arms 
Witanen and Boatswain’s Mate Heitman were swept 
away and drowned. 

•The Roosevelt continued pumping oil overboard 
through the night, and at noon the next day, at¬ 
tempted to get a line aboard the Antinoe. by means 
of the Lyle gun. Ten shots were fired. Then a life¬ 
boat was lowered and drifted under the Antinoe’s 
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•tern, but her crew could not hold her. On the 
morning of Wednesday, rescue work commenced 
again. Three attempts were made to lay a lifeboat 
alongside the wrecl^ and finally a line was shot 
across the Antinoe, and a lifeboat was made fast to 
a stronger line which had been hauled aboard the 
wreck; but the line parted and the boat was lost. 
An attempt was made to get a line to the Antinoe 
by floating it across the seas attached to a cask; but 
the tine sagged and the cask was unable to carry it 
to the ship. 

Captain Fried then tried the daring maneuver 
shown in one of our drawings. He steamed to lee¬ 
ward of the wreck, put overboard a lifeboat, and 
made fast the inboard end of the rope to the top 
of an after-kingpost at an elevation of 7r, feet above 
the sea. He then steamed ^st the stern of the 
Antinoe and swung sharply around to weather of 
her, hoping thereby to draw the tow rope over her 
stern, but the rope sagged in the water and passed 
under instead of above the wreck. 

Canning Lines to Antinoe 

The Lyle gun, as shown in one of our illustrations. 
IS the standard type used by lifeboat service in 
rescuing stranded ships by means of the “breeches 
buoy.” The gun has a bore of about two inches. 
The shot is about 18 inches in length with a steel 
rod of about the same length projecting from one 
end. To the rod is attached a light, cotton line. 
The line, about 7,500 feet in length, is coiled inside 
a tub-shaped container. After the shot leaves the 
gun, the drag of the line causes the shot to reverse 
ilsglf, so that it travels through the air with the shot 
first and the rod and its attached line trailing after 
A ship ordinarily carries from three to five of these 
lines. After these had been shot away. Captain 
Fried had to use any small line that he happened 
to have aboard, and the sudden pull on the lines 
caused them to break. Colonel Hearn of the Army, 
who was a passenger, suggested placing a coil spring 
between the projectiles and the line, so as to absorb 
some of the initial energy and start the line more 
gradually. This proved to be successful. 

The upper right-hand picture shows the daring 
maneuver by which Captain Fried attempted to carry 
a line across the stern of the Antinoe. The lower 
left-hand cut shows the shooting of a line, an attempt 
to drag a lifeboat from the Roosevelt to the Antinoe, 
and the attempt to float a line down to her by means 
of a cask. 

Now, just here we wish to emphasise the great 
risks which Captain Fried did not hesitate to under¬ 
take in bis dogged determination to save the ship¬ 
wrecked crew. In the first place, it must be remem¬ 
bered that a gale of terrific force was blowing, and 
that seas, at 30 to 40 feet high, were running. Engi¬ 


neers on shore in designing big bridges and tall 
buildings, use a unit pressure of 30 pounds per 
square foot in eMtimafing the total maximum wind 
pressure for which they must make provision in 
designing llipir siriictures. Now, the Roosevelt in 
placing herself broadside to the seas and to wind¬ 
ward of llie Aitftnoe, jiresented a total are.a of about 
22,(XK) square feet of surface tfi the wind, and a 
simple call Illation shows that she was, therefore, 
pushed to leeward with a pressure of 300 tons or 
more on her hull stnuture alone To oppose this 
was her submerged hull with a draught of 27 to 30 
feet. The little Aniinor, with her mam deck flush 



A DAKlNt, MANKPVER 

The Roosevelt, tnu'tns a hfrboal from lull-, kingpost on the 
quarterdeck, crosses the stern of the Anlmoe, swings sharply 
aiuund and takes up a position to winrlnard, trying to carry 
line oner wreck 

With the water, was drawing probably as much water 
as the bigger ship, and since her area above water 
was very limited, she was probably making only 
about one-third of the leeway of the Roosevelt. 
Nevertheless, Captain Fried did not hesitate to place 
himself within a few hundred feet of the wreck. 
Had his engines broken down, or if he carried in- 
suffirient way upon his ship, he would have been in 
imminent danger of drifting loo close and of being 
lifted on one of the enormous seas and dropped 
upon the Anlmoe. That would have meant the loss 
of every soul on both ships. 

In considering the two final and successful at¬ 
tempts, we must rememiier that a lifeboat in such 
weather can make progress oniv down the wind. 
Henee the Roosevelt was plai ed to weather of the 
Antinoe and the boo' was lowered fiom the leeward 
side First Officer Miller brought it under the lee 
bow of the Antinoe and look olT the men. Mean¬ 
while, the Roosevelt steamed to leeward of the wreck, 
and the lifeboat, still pulling down the wind, fetched 
up to leeward of the Rooseveli arid transferred the 
rescuers and rescued to that ship Twice was this 
maneuver carried ihiough—the second time by moon¬ 
light. 
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Our Point of View 



^ asting Our Patrimonj 

[IN the preM'nt l^s^^r wr ( oiiinn'iRe u scries 
of arliiles designed lo show with what 
cxlrdvagani e wr have wasted our na¬ 
tional [latriinony as represented by the 
rich natural ri'sources with which Na¬ 
ture has endowed tlie territory of the United States. 
The" wealth and geneial prosperity of thi eountry are 
largely due, of course, to the intelligenre and energy 
of its [>eople, but it can hardly be disputed that it 
is equally due to the natural wealth of the country 
It seems as if Nature must have said, I will pre¬ 
pare a land, which, in respect to the neressities of 
life and the condition.s for the upbuilding of a highly 
civili/ed people, shall be absolutely self-contained. 
1 will cover its surface with the richest of soils, 
watered by majestic rivers and clothed, in great 
part, by forests, which in the variety and magnih- 
eence of their limber, shall be uuapproached else¬ 
where on the planet. Ihiderneath the surface, I will 
lay up practically inexhaustible stores of fuel, both 
coal and oil. And in readiness for the great indus¬ 
trial age, which will come iii due course, I will 
enrich this favored land with vast accumulations of 
metalliferous rocks so readily accessible that, in the 
case of iron, the ores can be shoveled up by the 
millions of tons and drawn away in train loads to 
the smelting furnaces. 

It IS a priceless patrimony; but, alas, with all the 
extravagance of the thoughtless youth who comes 
suddenly into u vast fortune, we have expended our 
riches us ihougli they were absolutely without limit 
—which they arc not. It is only of late years that 
we have been moving to a full realization of our 
youthful extravagance. We have learned these facts 
a little late, but not too late. It remains for us to 
put into practice those principles of thrift and con 
servation, which have long been practiced by the 
older civilizations of Europe. 

This senes of articles, of which the first appears 
in this issue, will constitute uii extensive survey of 
our natural resources, showing what we have spent 
of our patnnionv, how much of it remains, and how 
we cun Ik’s! i onserve the remainder and prolong to 
a far-distant day the date of its exhaustion. 


Bum Your Smoke 

Not manv years ago, the atmosphere of the city 
of Pittsburgli was sc thick with smoke that, to anv 
visitor from an anthracite-burning city, tlie place 
was a horror. Your snow-white collar of the morn 
ing was an unholy smudge by noon, and your im¬ 
maculate cuffs would cause a tramp to look upon 
them with a dubious eye Milady's dainty fabrics 
were quickly soiled by the universal soot, and no 
matter how fair the outside of your office building 
or your picturesque home, its freshness and diarni. 
both inside and out, vanished, only too soon, under 
the intimate caresses of the smoke-charged atmos¬ 
phere. Today, Pittsburgh is a clean city and gets 
its full share of sunlight and unadulterated breezes, 
for It has learned to burn Us smoke 

Some thirty years ago, tlie writer found himself 
on the footplate of the engine that hauled the fast 
tram carrying the transatlantic mails from Queens¬ 
town to Dublin He noted that the engineer, in 
addition to keeping a lookout for signals, had his 
left hand on a lever which opened and shut the 
laterally sliding doors of the fire box 4s the fire¬ 
man swung a shovelful of coal toward the fiirnaie, 
the engineer would snap the doors open, and then 


1 lose them very gradually with a slow movement ol 
the lover. We asked him why he shut the firedoors 
m such leisurely fashion. “I am burning the smoke, 
sir,” he answered, “watch the smokestack.” We had 
already noted that there was a complete absence of 
smoke. Immediately after the next shovelful was 
thrown in, he closed the door with a sharp snap 
and at once a densi* volume of black smoke poured 
forth. He told us that he and the fireman were paid 
a certain sum for ev'ery ton of coal that they saved 
below a definite fixed amount which was allowed 
them for the round trip, and that careful firing 
meant a considerable addition to the pay envelope. 

The recent coal strike was rapidly shrouding many 
of the cities of the United States with a pall of 
smoke which threatened to reproduce the unbearable 
conditions that prevailed in Pittsburgh before that 


Brotherhood of the Sea 
It b an age-long tradition of the tea 
that, although the aaiiorman outwardly 
may be bttnque, more often than not he 
hides within him the gentlenen of a 
woman and the heart of a lion. There b 
something in the sea that softens and 
broadens a man, and breaks up the shell of 
selfisluMM with which he becomes so sadly 
encrusted on shore. Never b this emanci¬ 
pation so strikingly manifest as when the 
cry for help comet over the waters. Then 
it b that the tailonnan—be he captain or 
common seaman—will tribe unconsciously 
to the heights of groat herobm. In that 
hour, all the barrier walls of race, cre ed 
and social dbtmction fall down and mm 
b seen standing in ail hb naked, God- 
imaged splendor. The four-day fight of 
the captain md crew of the Rooamvelt to 
save the crew of the Antinoe(to say noth¬ 
ing of the many other glorious rescues of 
the recent storms) b a saga of the brother¬ 
hood of the sea that will be sung, and 
sung again, by the generations to come. 


city had learned to consume the smoke of it# fires 
and furnaces, and though the strike is over, a wise 
public will not soon forget the warning. With the 
passing of the weeks, the conditions were becoming 
increasingly serious. Buildings were discolored, 
wearing apparel and fabrics in the home ruined, and 
the health of the inhabitants—so the Boards of 
Health had told us—was being seriously jeopardized. 
Now all damage and discomfort of this kind is 
easily preventable Most of it can be avoided by 
admitting above the bed of glowing coals sufficient 
air lo provide the oxygen for burning the gases 
before they esi ape to the chimney or smokestack. A 
little patience on the part of the citizen in his home, 
or of the fireman in the factory will enable him at 
once to burn the smoke and get the full, or prac- 
tirally full, heating value out of his coal. 

Is the Skyaeraper Safe? 

A wi.i i,-KNOWN architect in a letter to one of the 
leading “dailies,” has sounded a note of warning 
with regard to the safety and permanence of the 
modern so-called skyscraper. He suggests that the 
steel structure, which is hidden from sight by its 
lovering of cement or tiluig, or both, may be subject 


to oxidation on its surface or molecular changes 
within, which, in the course of time, may bring about 
its collapse. As a precaution, he suggests that from 
lime to time the covering of the steel should here 
and there be removed sufficiently for inspection. 

As a result of certain reassuring facts which have 
been well-established by investigation and experi¬ 
ence. we think that such a warning as this is not 
only unjastified but most unfortunate; since it may 
shake the confidence of the public in a form of con¬ 
struction in which, as a matter of fact, they have 
every reason for the fullest confidence. In the first 
place, on the tearing down, to make way for larger 
structures, of several skeleton-steel buildings that 
were erected many decades ago, it was revealed that 
the steel was in perfect condition in every case where 
it had been carefully covered in at the time of erec¬ 
tion. It is a simple matter —a mere question of 
careful oversight by the foreman and the architect, 
so thoroughly to protect the steel against moisture 
that any future oxidation of the metal is out of the 
question. Where this has been done, the life of the 
steel frame may well run into the thousands of 
years, for the risk of the steel failing through mo¬ 
lecular changes, or through “fatigue,” simply does 
not exist. If the stresses in the framework were dy¬ 
namic (as in the case of earthquake shock), and were 
continually recurring, there might be some point to 
this warning; but the stresses are static, except for 
some variation of load under wind pressure, and the 
steel can carry these stresses indefinitely. Good de¬ 
sign and careful inspection should render a tall 
office building as lasting as the pyramids themselves. 

Better Tools—Better Men 

The present widespread discussion of the handi¬ 
caps and hardships of farm life is liable to overlook 
certain important facts of the problem It is unde¬ 
niable that, judged from the standpoint of the city 
dweller, the day-by-dav life of the farmer is monot¬ 
onous and hard; although, to tell the truth, it has 
no such monotony and i# not nearly so hard as it 
was two or three decades ago. The automobile, the 
telephone and radio have gone far to banish loneli¬ 
ness and ennui from the farmer’s life Nevertheless, 
it cannot be denied that much of his daily labo* is 
over hard and woefully monotonous. 

There is, however, a remedy at hand, if the farmer 
will but use it; for just as electricity, through the 
telephone and the radio, has brightened his home 
life, 80 the same agent can lake much of the hard¬ 
ship out of his work in the field, in the barn and in 
the woodshed. Furthermore, what electricity can do 
for the farmer, it can do also for his wife. The 
domestic drudgery thifk falls to the lot of the wife 
on the farm is proverbial; hut for her, as for her 
husband and sons in the field, there i# promise of 
emancipation in those many efficient labor-saving 
appliances—ihe electrically-driven washing machine, 
sewing machine, cleaner, and churn—which applied 
science has brought within reach, and will supply 
when the rural population demands them. 

Although the drift of the farm population to the 
cities IS due largely to the desire for the comforts 
and recreations from which the farm family is so 
largely shut out, it cannot be denied that the stronger 
motive is the above-mentioned growing antipathy to 
the drudgery of farm work. Hence, we repeat that 
the extensive use of electricity on the farm would go 
a long way, in stabilizing and rendering content our 
rural population. 
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A Stellar System 700,000 Light-Years Away 

How the Distance to N.G.C. 6822, Containing Millions of Suns, Was Measured 

By Henry ISorris Rusnell, Ph.l). 

Profpiwor of Astronomy at Princeton L'niver»ity • 

Reaeatch Awociale of the Mt. Wilson Observatory of the Carnegie Institution 



various times we have had occasion to 
speak of the remarkable advances which 
have been made in recent years in 
sounding the depths of space. Another 
notable example of such work deserves 
our present attention. 

In the constellation Sagittarius, in 19 h 41 m right 
ascension and 15 degrees south declination, the late 
Professor Barnard in 1884 discovered a faint diffuse 
nebula which later received the number 6822 in 
Draper’s “New General Catalogue” of nebulae, and 
IS therefore commonly known as N. G. C. 6822. 

This object is so faint and extends so far overt*he 
sky that as a whole it can be seen better with a 
small telescope than with a large one. The small 
instrument with Us wide field of view brings out the 
contrast between the faint luminosity and the darker 
sky surrounding it. The small field of a larger tele¬ 
scope falls entirely within the luminous area, so that 
there is nothing for the observer to notice. With a 
very large instrument, certain finer details—too 
small to be seen with one of moderate size—become 
visible. Between the small and very large telescopes 
there is a “blind zone” of instruments with which 
neither the object as a whole nor its detail can be 


The “BUnk-comparalor” 

The real nature and remarkable character of the 
object was first revealed by photographs made by 
Duncan at Mt. Wilson in 1921 and by Perrinc at 
Cordoba, Argentina, in 1922. These plates, made 
with powerful instruments, revealed it as a cluster, 
a “cloud” of vast numbers of exceedingly faitil stars, 
accompanied by patches of thin nebulosity—the 
whole view resembling a miniature of the Magellanic 
Cloud. 

The small size of the star-cloud, only about 20' 
by 10', with a central core 8' by 3'—and the extreme 
faintness of the individual stars, suggested at once 
that the system was very remote A careful study 
was therefore commenced by Hubble, whose detailed 
discussion—just published—forms the basis of the 
present article. 

The brightest stars of the cloud appear to be of 
about the 16th magnitude (photographically). Visu¬ 
ally, they are probably of somewhat brighter than 
the 15th magnitude since, like the brightest stars in 
the star-cluster, they are red. The few scattered 
stars in the field, which are brighter than this arc 
no more numerous than migitt be expected in any 
neighboring part of the sky, and are doubtless “fore¬ 
ground” stars, far nearer than the rest. 

Down to magnitude 19.4—which is as far as good 
measures of brightness jjould be made—there appear 
to be about 750 stars in the cloud. The numbers 
increase very rapidly as the Stars grow fainter, and 
there must be thousands of still fainter stars visible 
on long-exposure photographs with tht;. great reflec¬ 
tors, although too faint to measure accurately. 

More than fifty photographs of the cloud have 
been made with the great telescopes—the large num¬ 
ber being necessary in order to acarch for and to 
study variable stars. Fifteen of them have been 
found within the cluster and more outside it—so 
that they must really be members of the group. 

To discover one star of variable brightness among 
hundreds which do not change would be like looking 
for the proverbial “needle in a haystack” if it were 


not for the aid of the “blink-comparator ” This 
very ingenious instrument consists of a jiair of low- 
power microscopes set a couple of feet apart, with 
optical devices to bring the images from both to a 
single eyepiece. Two plates are placed in cameras, 
one under each microscope, and may be shifted by 
suitable slow motions until the images of the stars 
on the two plates, seen through the two optical sys¬ 
tems, come into coincidence A little lever enables 
the observer, by turning a small mirror, to see first 
one and then the other of the two plates. 



Photographed by the 100 inch reOeettng telrsropr at Mt. 

IPtlson Observatory Three and one-half hoius exposure 

If the adjustments arc correct, the change through 
substituting the slar-imagcs on one plate for those 
on the other, will cause no shift in their apparent 
positions Every star, however, whi< h has moved or 
has changed in brightness between I lie dates of the 
Iwo exposures, will appear to “blink”—shifting in 
position, or changing in size in a remarkably con¬ 
spicuous manner. 

This makes the discovery of variable stars rela¬ 
tively easy—although, even so, the amount of work 
involved in taking dozens of plates with long ex¬ 
posures, and going over them, star by star, under 
the blink-microscope is by no means small. 

When variable stars had been discovered, the work 
had only begun. 

A standard scale of stellar magnitudes must be 
determined—by comparison with the “selected 
Areas” in which the brightness of the stars has been 
carefully measured—which required about a dozen 
special plates with double exposures, showing both 
fields on the eame plate. 

Then the magnitudes of the individual variable 
stars on each plate were measured. It appeared that 
the large majority of them—eleven, at least, out of 
the fifteen—^owed regular periodic changes in 
brightness of the familiar Cepheid type with oon- 


linuous variation, a lapir) risf and a slow fall, with 
a range no! exceeding one niagmlude 

The periods of variation laiige fiom 64 days |o 
12 days The niugniludi al nmxiniuni ranges from 
17.5 to 19 1 and—as is the case in other elusters^ - 
the stars with the longest periods are the brightest 

The relation helween bughlness and period is 
ahnosi exactly the same ns that which has been 
found bv Shapley for Cepheid variables in other 
regions, hut, (oi ihe same period, the stars in 
N. G. C. 6822 are apparently very much fainter 
There can he no doubt of the meaning of this—the 
system is farther away. In fact, the variables are 
all about 21.0 magnitudes fainter ihan similar vari¬ 
ables would be if placed al the standard distance 
of ten parsecs (or 32 6 light-yedr.si From this it 
follows that the dislaine of the star-eloud has the 
enormous value of 214,000 parsecs, or 700,000 light- 
years. 

The mere hope of measuring so vast a distance 
would have appeared wholly chiinerKal a eouple 
ol decades ago, but iht evidence ui>on which our 
present methods are based is so strong that there 
tan be no doubt ol the substantial trustworthiness 
of the results. 

Millions of Stars 

More accurate measures (jiailieularly of the real 
brightness of those Cepheid variables which lie rela¬ 
tively near the sun I may aitei our compiled dis¬ 
tances by twenty percent, or perhaps a little more, 
but the general character of the figures is not at all 
likely to be altered 

With this distance, ii follows that N G C 6822 
is about 1,2<K) parsecs long by about half as wide-- 
that is, It occupies u spate great enough to include 
at most all but the very remotest of the stars visible 
to the naked eye, but small lompared with the 
dimensions of the Milky Ray. The denser central 
piortion is about 5(10 by 200 parseis 

The brightest stars in the cloud are about thirty 
thousand times as luminous as the sun, and therefore 
comparable with the brightest objects known in 
other star-clouds and among (falai lie stars near the 

The total light of the system corresponds to the 
absolute magnitude—12 7—that is, to about twenty 
million times the light of the sun, and the total 
number of stars—mosi of them far too faint to be 
photographed—must run well into the millions 

Some of the small nebulae whnh can be seen and 
jihotographed here and then within the star-rloud 
have gaseous spec tra and doubtless belong to the 
cloud. Their actual dimensions must be very great 
—averaging 120 Jighl-vc.irs in dianietar—Inil not 
greater than those of some of the nebulae in the 
Magellanic Cloudh 

Most impressive of all to the imagination is the 
fact that there arc a good many other “irregular 
nebulae" outside' the Milky Wav, whieh look very 
much as N C C. 6822 would do if removed to a 
Btill greater distance Dr Hubble says expressly 
that this object of his studies may he regarded either 
as the ri'inotest star-cloud so far known or as the 
nearest of the irregular non-Galactic nebulae. 

Distances up to at least three or four times that 
of N. G. C (>822 can lie measured by the present 
methods, and it is probable that more of these great 
star-clouds will, before long, yield up their secrets. 
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Uncle Sam, Spendthrift—I 

The Magnificent Forests Which Once Covered(Jireater Part of the United States 
Have Largely Been Sw^ Out of Existence 

By J. Bernaiii^Walker 


E iBia| HEN the Pilgrim Fathers first looked with 
mm eager eyes upon the coastline of the 
iw New World, they noted that it was 
y|m heavily forested down to the very 
water’s edge. The Dutch traders at 
Manhattan and the first colonists that sailed up 


THE LORDLY REDWOODS 

“On/i Co<l ran make a trrrIt took thoujands of yean to 
make the gmnt trees uf the west 


the James River gazed upon virgin forests that 
extended unbroken, as far as the eye could see. 
And the early explorers who sailed their picturesque 
craft up and down the coast of the new wonderland 
noted that these forests extended, practically without 
a break, from Florida to Maine. Little, however, 
did they dream that this line of timber was but the 
fringe of a mighty forest that reached inland, in an 
unbroken sweep, for over 1,500 miles. We know 
today (sec map on page 2311 that the eastern half 
of the new continent was then clothed with over 
080,000,000 acres of forest growth, in which was to 
be found, in great variety, those species of woods 
which man has found most useful, if not indis¬ 
pensable, for his daily activities and well-being. 

Similarly, the first adventurous voyagers who 
skirted the western coasts of the American continent 
found that, for over 1,000 miles, there was a growth 
of softwood timlier which, in the size and quality of 
its trees, was unmatched elsewhere in the world, 

A “Gold Mine’* of Untold Wealth 

The earliest voyagers came in quest of a sea pass¬ 
age to the Indies with their fabled wealth of gold. 
Though they knew it not at the time, they had found 
gold, not, It IS true, in the form of the glittering nug¬ 
get, but in these stupendous forests of the New 
World For here wgs “a gold mine” indeed, whose 
rnhe.s were to make possible the early development 
oi a mighty people who, within a brief stretch of 
history, were destined to take their place in the 
from rank of the nationa of the world. 

But what has become of these forests? In the 
east, alas! except for an occasional woodlot on the 
farms, not an untouched acre is left of over 600 
millions of acres of those virgin forests—as any 
traveler between the Atlantic Seaboard and the 
Mississippi can see for himself. They have been 
all blit wiped out. Of the original 681,000,000 


acres of virgin hardwood and pine forests in the 
east, only ^,700,000 acres remain. Of the 140- 
800,000 virgin softwood forests of the western and 
Pacific States, only 77,400,000 acres remain. In 
other words, about five-sixths of the virgin forests 
of the United States no longer exist. 
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OUR FORESTS AS THE PILGRIM FATHERS FOUND THEM WHAT IS LEFT OF OUK RICH FORKS r PATRIMONY 

Three centuriea oxo the Plymouth and Jamettown tettlers found 68lfi00fi00 acres of virgin Pioneer clearing for farmsteads, timber for homrs. barns, ftncing and fnewood, the demands 
forest in the east. There were IdOJSOOfiOO acres, also untouched, in the west of industry, wasteful lumbering, decay and forest jirei, ham dom their work 


Several causes have contributed to this dipster. 
In the first place, the pioneer was, perforce, under 
the necessity of clearing the land if he was to have 
a home and a farm. That was unavoidable. Then, 
as the country grew in population, timber was re¬ 
quired for house building, farm fencing, et cetera, 
and with the advent of the railroad and the devel¬ 
opment of manufacture, the professional lumberman 
organized his forces and, with never a thought for 
the future, cut down the forests with unbelievable 
wastefulness, selecting only the beat trees and leav¬ 
ing behind him a tangled desolation. To the spolia¬ 
tion of the lumberman’s axe was added, moreover, 
the scourge of insect pests—a source of loss which 
grew in range and rapidity as intercourse with other 
parts of the world brou^t in alien pests that were 
not indigenous. Finally there was the scourge of 
forest fires which, once started, would blast their 
way for hundreds of miles, wiping out vast areas 
of valuable timber lands, at a loss which has reached 
$25,000,000 in a single year. 

Preaent Condition of Our Forests 

Let us now look more closely into the condition 


lieen removed, there are 250/100,000 acres that are 
more or less covered with a growth of young trees, 
which have been self-planted, but which are too small 
to have any commercial value. These great areas 
of cut-over forests have been left to themselves and 
are liable to be swept at any time by forest fires, 
as indeed they frequently are. In addition to this, 
there are 81,000,000 acres from which the forests 
have been removed, and whose soil is such that the 
land is entirely barren and unproductive of anything 
whatsoever. With the forest growth removed, espe¬ 
cially where the ground is steep, there is a rapid 
run-off of the rainfall with a consequent washing 
away of the soil. On many such tracts of land, the 
surface soil has largely di.sappeared. Where this 
has occurred, the moisture is no longer held back 
and permitted to find its wav gradually to the streams 
and rivers; but its descent is so rapid and uncon 
trollable that sudden and disastrous floods frequently 
occur. 

There is another serious condition resulting from 
forest depletion which is too often forgotten— 
namely, that the great industrial states of the north¬ 
east and the central and lake states are now far ro¬ 


of our forests. Although we have only 138,100,000 
acres of virgin foreat remaining out of the original 

821,800,090, it must not be supposed that the differ- . 

ence of 683,700,000 acres represents land that has \ 

been cleared and turned into farms. Of the virgin uBiujon CubicFIbbt 
forests from which the merchantable timber has Annual Drain 

(»! roRAsra j 

. / 





OUR FORESTS AND THE LUMBERMAN 

IjttTt Railroad ties eut from National Forest umber, stamped "U. S." Ar Forest officers, and charged at so much per tie Cm 
drain on our forests is 25 billion cubic feet per tear. Most of this in necessary, but then 


moved from the remaining sounei, of timber supply. 
Although these industrial stales t onsumed forty-five 
percent of our lumber in l‘)2(), they had to depend 
upon the railroads to bring in the needed timber 
from these far-distant I'enters in the extreme south 
and the extreme west The average haul for southern 
lumber is 1,200 miles and for the lumber from the 
northwest, it is 2,750 miles. In these days of high 
freights, the cost of merely hauling this lumber runs 
into many hundreds of millions of dollars, the esti¬ 
mated cost of haulage last year being the enormous 
sum of $265,000,000. 

We shall be the more deeply impressed with the 
uneconomical conditions to which the country* has 
been brought by its spendthrift policy, or lack of 
policy, when it is staled that seventy-five percent of 
the virgin untouched forests of the country and sixty 
percent of all the forests, both virgin and natural 
second growth, are to be found in the remote Rocky 
Mountains and upon the Pacific Coast, and therefore 
far from our great industrial centers 

How Timber Is Consumed 

The threat of the absolute wiping out of what is 
left of our forests will be understood when we con¬ 
sider the present enormous annual consumption of 
lumber, which amounts to 25,000,000.000 cubic feel, 
and compare it with the present annual growth of 
only about 6,000.000,000 cubic feet of new timber. If 
you are filled with wonderment as to what in the 



I' Far rrers tree grown, four are cut down. Right The 
much needle-^ uasle 












282 


SCIENTIFIC AMERICAN 


Amh, 1928 


world we arc doing with all this lumber, consider 
the following facts: 

To supply us with telegraph and telephone poles, 
some 5,000,000 trees have to be (ut every year The 
Fori^try Department estimates that our farmers use 
about 5,000,(XKJ fence posts per year The miner 
and the excavator dispose of 2('>0,(K)(t,(KX) cubit feel 
of wood every year, and our railroad system m everv 
4p^lve months places ld0,(M)O,(X)0 new wood ties 
under the rails. The cooperage industry calls for 
250,000,000 cubic feet. The lead pencil in your 
hand is a small artide, but remember that 1,(XK),- 
000,000 of them are used U}) every year. Finally, 
there is the enormous and growing demand for wood 
pulp for paper 

When you take up your 40-page daily papei, and 
realize that yours is but one of many niillion.s printed 
that day, have you ever wondered where in the world 
the material comes from to prodiite this avalanche 
of reading matter'^ Of course you have. But how 
many of you realize that the material of your daily 
paper is wood pulp and that to keep up this enor¬ 
mous output, our soft-wood forests are being swept 
away. If you doubt it. let me refer you to the 
Forest Service which tells us that, in 1922. we con¬ 
sumed more than 8,000,000 tons of paper of all 
kinds, or more than all the other countries of the 
world combined. To make this total, 5,847,000 tons 
of wood pulp were required, and in making the pulp, 
9,148,000 cords of wood were used up—and a cord, 
mind you, is a pile of wood four feet high, four feet 
wide and eight feet long 

Such is the present situation. What are we going 
to do about it’ 

« We Must Become Growers 

The answer to that question carries us back to the 
very beginnings of the nation when, here and there, 
a few far-seeing men found time to think about the 
future. Thus, we have William Penn’s requirement 
that one acre of forest be left for every live cleared; 
and the ordinance of Conneelicut, that lumber should 
not be taken out of the township In 1799, Congress 
appropriated $200,000 for the purchase of a forest 



DEATH KNELL IN A DIAGRAM 
This diagram proves we shall soon have no forests left 
Inrome, 12 cubic feel, outgo, 52 cubic feet, spells bank 
ruplcy Europe grows as much as she cuts 

fully small appropriation of $30,000 or less, the 
work expanded until in 1901 the Division became 
the Bureau of Forestry. In 1905, the Bureau, in its 
turn, became what is now known as the Forest Ser¬ 
vice, whose appropriation for the year 1924 was 
$12,731,869. 

Hitherto, we have been a nation of woodcutters; 
henceforth, thanks to national legislation and our 
highly eflRcient Forest Service, we are learning to 
become a nation of wood growers. Only in this way 
can we avert disaster. European peoples have been 
nations of wood growers for centuries. Most care¬ 
fully do they tend their forests, most scientifically 
do they cut the mature wood and plant the seedlings 
or young shrubs. To be convinced of this, look at 
the accompanying diagram. Under our present 
methods, our forests produce only 12.8 cubic feel 
per acre whereas, to meet our present consumption, 
they should produce over 52 cubic feet. European 


nations on the other hand, because of centuries of 
careful forestry, are growing as much timber as 
they cut, Austria and Switzerland producing nearly 
36 cubic feet per acre, France, 40.5 cubic feet and 
Germany, 48 cubic feet per acre, per year. 

Oh yes, the thing can be done if we will but cease 
to play the spendthrift and practice a little of the 
virtues of thrift. 

But wise legislation and the fine work of our 
Forest Service are stemming the flood of extrava¬ 
gance. Already the Government has set aside 149 
national forests, containing over 156,000,000 acres, 
which it administers under the most up-to-date prin¬ 
ciples of forestry, Under what are known as the 
Weeks Law and the McNeary-CIarke Forestry Bill, 
provision is made for the purchase of additional 
forest lands, for federal co-operation with the states 
in fire protection, and for forest activities designed 
to promote forest growth. 

Of the activities of the Forest Service, it is hardly 
necessary to speak at any great length; for tn previ¬ 
ous issues we have made them familiar, particularly 
in the article on forest fires which was published in 
our issue of July, 1925. Forest fires have been the 
greatest source of lots, some 2,000,000 cubic feet 
having been wiped out in a single year. Forest 
I angers, of which there are 4,000 in the western 
forests, alone, arc a selected body of men especially 
trained for their job. A close watch is maintained 
from lofty lookout points, and from patrolling air¬ 
planes. So strict IS this watch that an incipient fire 
IS quickly detected. A telephone call suffices to 
assemble trained bodies of fire fighters at the danger 
point. 

A Job of Vast Magnitude 

Equal in value to the preventive work of the Forest 
Service is Us constructive work in cleaning up and 
leplaiiting the millions of acres which have already 
been devastated by fire and by the axe of the lumber- 

Before we shall learn to liecome a nation of wood 
growers, the present widespread campaign of educa¬ 
tion must he intensified Thanks to the Forest Ser- 


reserve containing lumber suitable for shipbuilding 
Again, in 1827, our forefathers made an attemp 
grow live oak for the same purpose. Then, gradu 
ally, the individual states began to think in 
of timber conservation until, in 1873, Congress 
passed the Timber Culture Act, which gave 
settler 160 acres if he would plant and maintain 
forty acres of timber in treeless sections 
The beginning of the present movement i 
serve our forest dates from 1886, when the Division 
of Forestry was created. Commencing with a piti 


- 


.tj,p (M-veral patriotic societies which are at 
y citizen of the United States who can 
ppreciate the meaning of a photograph 
by this time, he more or less familiar with 
forest conservation. 

organized forestry. The 
Federal appropriations are meager in comparison 
gnitude of the work. There is still a 


be done. This job must he do 







"■*^^** THE FOREST RANGER-FAITHFUL GUARDUN OF OUR FORESTS 

Left: Grating on Forest Reserves is regulated and a fee charged. Forest officers countinM sheep at thef enter Reserve. CCNTU: Mountatl Forest Ranger looking for forost frot, RiOBTr 

Tent puched, horses turned loose, the Ranger cooks his supper 
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A New Maya Discovery in Mexico 

A Remarkable Find that May Alter Our Interpretation of Maya Indian History, and Set a 
Ooser Date to the Founding of the New Empire of the Mayas 

By Thomas Gann 

Fellow of the Royal Cragraplilcal Society 
Fellow of the Royal Anthropological Inatitute 


IHE Stela shown in the accompanying 
photographs was discovered by me on 
January 6, 1926, on the east coast of 
the Chetumal Bay, in Quintana Roo, 

- Yucatan, while searching for Maya 

ruins along the coasts of the bay. These coasts are 
completely covered with forest down to the seashore, 
and with the exception of a few huts of Maya fisher¬ 
men, they are entirely uninhabited. 

The stela consisted of a block of shale nine feet 
long, eighteen inches broad, and twelve inches thick. 
Most fortunately it had fallen upon the side bearing 
the Initial Senes, which had consequently been pro¬ 
tected from the weather, and was found to be in a 
remarkably good state of preservation. 

October 26, 333 A.D. 

The first glyph, which owing to the slope of the 
stone does not show well in the photographs, is 
undoubtedly the Initial Series introducing glyph, the 
superfix, katun sign, and trinal subfix being easily 
identified. 

The second glyph is the face variant for the 
Bactun, showing the hand in place of a lower jaw. 
The numerical coefficient of this glyph shows half a 
bar and two dots, the upper half of the bar and the 
upper two dots having been broken away. It was 
unmistakably 9. 

The third glyph is very clearly the face variant 
of the Jealun sign, with the numerical coefficient 8—a 
bar and three dots. 

The fourth is the face variant for the Tun, with 
fleshless lower jaw, and numerical coefficient zero. 

The fifth, the Vinal sign, like the full figure 



UNKNOWN GLYPHS AT BASE OF STELA 
S«mt day it U hojted that a due which will enable all the 
glyphs to be dociphtred will be found 


Much Yet to Leam 

We still know cmnparetively little 
about the Mayan hieroglyphs, except the 
numbers, dates and a Ibw other things. 
No key like the famous Rosetta Stone, 
bearing identical inscriptions in both a 
known and an unknown tongue, bas yet 
been found. Thus our knowledge of the 
hieroglyphs is still confined practically to 
the identification of the numbers, the day 
and month signs, and some leM important 
symbols. 

An “initial series” is a reckoning which 
is carried back to a supposed beginning 
date, long before any recoiled dates. 


glyphs at Quirigua, exhibits the entire body of the 
frog, with projecting feet, the zero sign placed in 
front of the face. The Kin sign is badly damaged, 
but Its coefficient zero is unmistakable. Then follows 
the day Ahau, and immediately beneath this, the 
month .T Chen. 

The complete Initial Scries reads 9 8. 0. 0. 0., 
5 Ahau, 3 Chen, corresponding in Spinden’s Correla¬ 
tion lo the date 26th of October. .S.H.'l A L) 

This discovery is the fourth Initial Senes date ever 
found in the whole peninsula of Yucatan, and if it 
is a contemporaneous date, as it appears lo l>e, it is 
11.14 katun'i. or nearly three centuries earlier than 



the nc\t cat 1 11 si dale known in tins region The 
latter dale w,is round ,il die gieiil ruined City of 
Clinhen ll/a, and is 10 2 10 0 0 

This remaikalile find would, in fart, ajipcar to 
indlcale that llie Mava jieo])l( o( eujned the south 
of ^uiatan (enluries Ik for( the\ wfpre supposed to 
haw deserted their sonihern dins of (he Old Lrn[>ire, 
and thus it ina\ mcissital(> a ronipleti- revision of 
our present ideas as lo dieir iiiigiution inlo Yueatan, 
and the founding at that time of their New F.mpire. 

Mystery 

The stela stands a few yards to the east of the 
central one of three vast, stone-fiu ed, terraced pyra¬ 
mids, which are contained within a great semicircular 
wall or fortification, with an arc of about one and 
one-half miles formed by the sea eoasi The height 
of this wall vanes from three or four feet, where 
it has fallen, lo twelve feet where it is intact This 
reminds one strongly of llie fortified cities of Tuluum 
and Mayajian. the former on the coast, the latter m 
the interior of Yucatan. 

The whole site is covered with dense bush, but 
further exploration here is urgenllv called foj- in 
order to elucidate the mystery of this truly incom- 
prehen.sihle dale. 

The region must at one time have been densely 
populated, as it is simply teeming with such small 
objects such as potsherds, clay heads, and heads, 
both animal and human, Malacales, obsidian knives, 
flint chijis and javelin Iceads, and so on These are 
lo he found eyerywhere lying on the surface of the 
ground when it has hec-n cleared of bush and under¬ 
growth. 



OK GANN AND HIS NEW STELA 
A stela IS an upn^hl slab or pUlar, bearing inscnpiwns 
This one has falltn down 







AFUIM FOR RADIATING CORKSCRKU' WAVES 

This hoiitonlal senes tuned loeji uenal rnnts honzontiills pnlnriznl intliatiiin in nit diieitinn} The wave', are piojeeted at a htph anule uptiard and thus this type of aerial is classified as 
a ' hiph-angle radiator ” High angU radiation is useful in covering long distances 


Shooting Radio Concerts Into the Sky 

Experiments with a New Type of Wave, Wliicli Twists in Space Like a Corkscrew 

By Orrin E. Dunlap. Jr. 


HEN Pans was bombarded b\ the Ger¬ 
mans dm mg ihe Wot Id U ai a long- 
iang< gim was used wlmli shot pro 
j(‘( tiles high into the upper atmosphere 
and over a distaiiee of 75 miles The 
rarefied an ollered less resistance to the shells than 



PART OF W’GY’S AFRIAL SYSTEM 


At the left IS a horizontal doitldel suspended Intueeri too 
m loot masts Two transmission lines, separated hy insula¬ 
tors tend fioni ihi liroruhastine appiirtiliis urn hii, to inth 
twill nl tin doiihlet Tin two si, lions ol tin horizontal 
doublet are insulated irnm one aiiolher. At tin right is a 
SIX wire vertical cagi atrial 


the aliiiospheri ofTiud mar the surface of the earth. 

SiiKc the war. radio engineers have discovered 
that if they project Hertzian waves into the rarefied 
regions ihev will carry much further than if they 
are sent out parallel to the earth’s surface. Further- 
inoie, the waves in the upper air sc'eiii to twist in 
then plane because of an influence jiroduced hy the 
earlh's magnetism Tills 19 one explanation of the 
reason whv short waves spin long distances, but skip 
over the area surrounding the transmitter. In some 
cases the signals aie not audible within a radius 
of 500 miles of the sending station but .'1,000 miles 
away thev are very loud. This is known as the 
“jum[) over” effect. 

The short-wave aerial that KlIKA, Pittsburgh, 
employs for broadcasting to Africa and .South 
America is a straight, vertical rod, designed to shoot 
the wavi - high into sky, giving them high angle 
of radiation This type of antenna gives almost 
comideie veitical polarization of the waves. 

May Account for Fading 

A |)olari/ccl wave is one which vibrates only in 
OIK ihretlioii A water wave is polarized because 
it vihrali's III oiilv orie^j^direction—up-and-down. It 
IS believed that ns long as a wave hugs the surface 
of till earth It will maintain its uji-and-down niotiun. 
sirml.irlv to an ocean wave, because of an anchorage 
effei t ih< glolie seems to have, but if the wave is 
radial! <1 into the upper regions, it will twist in cork- 
-cicw fa-hioii ns It moves. 

Till-- new method of transmission has introduced 
aimltn 1 theory to aei omit for fading and “dead 
spots” in the ethi‘r. It is apparent that the earth’s 
niugnetism slowlv twists a horizontally polarized 


wave’s plane and that the various twists affert 
antennas differently. For example, the wave of a 
New York station might not he twisted just right to 
give up much energy by the time it reached Syra¬ 
cuse*, liut ten miles further on, the twist would be 
more favorable for antennas to intercept energy. 


■m 

1 


-■ 


A .SHORT-WAVE EXPERIMENTAL STATION 
So sensitive is this equipment to body capacity that the appa¬ 
ratus Is housed ivirhin a cage and tuning is done by means of 
a wooden rod Dr E F IF Alexiinderson, who is devoting 
much of his time to short uiave experiments, is at the right. 
The 41-meler signals have been heard in Egypt and other 
countries far distant fiom Schenectady 
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Tlierpfore, Syracuse might be termed a “dead” area 
as far as the particular transmitter is concerned 

When waves are radiated horizontally along the 
earth’s crust they are subject to absorption by tree-., 
steel structures, wires and mountains which contain 
metallic deposits. These influences reduce the trans 
mitter’s range and decrease signal strength In order 
to conquer the vagaries of the ether it seems reason¬ 
able to believe that fading (ould be mininiued, 
“dead spots” penetrated, and louder signal intensity 
made possible if a broadcaster could be made to 
radiate two tvpes of waves—vertical and bon/.oiital 
—^10 that the receiver could benefit bv llie combined 
effect, or at least lie certain of delecting one of the 
waves, although the othei might fade 

Dr. E F. W'. Alexanderson, in his laboratory at 
Schenectady, New York, is conducting experiments 
with horizontally polan/.ed waves He broadiasts 
vertical and horizontal waves, so that as the two 
waves travel away from the aerial then i onibiried 
strength and individual charaderistics aid in over¬ 
coming the ill effects which are detrimental to re- 
liahle radio reieplion. ‘ 

To produce the horizontalIv jiolan/ed waves, Hr 
Alexandeison emjiloys a looj) aerial, consisting of 
SIX. tuned units suspended in n horizontal direction, 
so that It will r.'idiHle a wave polan/ed in the plane 
of the looji As these waves gel further tmin their 
sourc'c, they twist in their plane' and observations 
indicate that they first turn when ihev are ten to 
fifteen miles from the transmitter 

Stations May U»e Several Wavelengths 

Dr Alexanderson says, “We have found that the 
spare wave from a 50-meler station twists in its 
plane of polarization about 20 to .30 degrees m ten 
miles. From this we may conclude that it would 
acquire a twist of 180 degrees in 60 to 80 miles 
It is therefore reasonable to assume that a space 
wave emitted from a broadcast station would acquire 
a twist of 180 degrees in 100 miles The earth- 
bound wave, on the other hand, proceeding from the 
same station will maintain its vertical [ilane of 
polarization, due to the proximity and guidance of 
the earth. The earth wave and sjiatc wave mav thus 
arrive 180 degrees out of phase and cancel each 
other. 

“If all conditions were constant we would thus 
have a permaiieiit ‘dead spot’ of reeejition sueli as 
18 sometimes observed. Variations of (he eonditions 
which control polarization will, however, cause the 
signal to fade iniermiltentlv From this reasoning 
it might be expected that these phenomena would 



HOW KAniO W'AVKS TWIST IN THCIK I'l ANL 


1 wenty luo urt/lht’<, arranged in a row and /film'd fnfirlhcr 
b\ ruhbi'r bnnd\ arc and hi illuMrati the pninrizid ware 
thiory hath ii eight n yinprndid from a voAc and an equal 
weight ty hung jiom the nthrr \ide ay a coiintei balun<< but 
shieliied Inini ii<’u to aioid cciiipcMon in obyiming the ware 
motion, u'huh m in a rniKfrriu faihion 1 hn deiue uar 
yet up in ihi Oimiiil hhetne Luhoiatoiy 

rc-jical themselves at a cli-liiric'f^ ol .UK) miles fiom ihc- 
station where the plane )i.is (wisied another 360 
degrec-s At that di-tance, however, the eailli hound 
wave has been so Inrg-elv ahsoihed tli.it it is of a 
lower Older of nnignilucle ilian the- space wave and 
therefore eannol prcidui e interference Much will 
iindoubtedlv become known in the next few years 
whic-h will enable ns to prc-determine more aecuralelv 
the phenomena of shifting-wave polarization and 
fading ’ 

Some believe that when more is Ic-arnc‘d about 
licirizontallv polarized waves, the' hroude asting sta¬ 
tions will not use onlv one aerial, or one wave¬ 
length. hut will adjust their transmitters to send out 
a cerlHin wave for different hours m order to cope 
with the varying conditions caused liv cluvlighl and 
darkness 

Analvsis of reports from broadcast listeners on 
< oinjiarative tests of horizontal and vertic al radiation 
from a 30 kilowatt plant of WGY, indicate that the 
horizontal radiation gives lietter service in tlie zone 
from f)0 to 2')0 miles from Sc heneetadv, hut at 
greatei distances the vertical aerial radiation is more- 
salisfac lory. The letters testified that there is no 
enormous difference in tlie loudness of the signals 
produied by the two types of transmission. This 


seems to indicate that waves may leave an aerial 
vibrating in eidict a liorizonia) or a vertical plane 
and will till II be twilled aiound until they give 
practically the >aiiu c ffi i Is It lias hcen found that 
at a c!i-tan(< ol ahoiil ten niilcs liom a hon/otilal 
loop r.iciialoi. tin w.ivc i oinc’- clown with an almost 
vcilical direction of pi opagation I'oi those who 
believe iiilhc Ihavisidi snrf.u e lavei, |)i Alexandei- 
'Oii jioinls onl ill.!) tills si-( nis li> be good evidence 
llial waves i.idialed high into ihi skv are redei ted 
clirecllv hack to ihc (.iilh whcai thev stilke the luiiized 
legioii III tin iippi I alioospheii 

.So 'iKccsslui h.wi hull the lists at Selienei lady 
that the U.idio I .III poi.il ion ol America has decided 
lo build a ( liuin ol --hoil w.ivc slalioiis to link llic 
isl.iiid- ol ihe Pacific with the iiiainlniid These 
Stations will have .n i lal s,stems c l,issilic-d as short¬ 
wave. Inch anule T.ich.itois Mic-adv si\ short-wave 
Iraiisniittc-rs. insl.illccl m a tcmpoi.iiv nMiinti. are 
supiilc-mcmlmi; commercial long u.ive stations .Sig¬ 
nals on wavelengths la tween 1.3 ancl 30 meters have 
jK-iforineel good sc rv le i aeloss the Atlanlie during 
davlighi hours Ihe he'sl all aromtel seiviee- se'cms 
to lie ahont It) me'lers ('omlil torts loi w.ive jiropa- 
gatioii across the P.ie tin are stipe not to those ovcT 
the Atlanlie .ind ior ih.il leuson it |s evpieled tliat 
a nliahle sho,| w.ive service will he e st.ihl ishe .1 be- 
Ivvc-en ('.aliloinia and tlie Onrnl FAjie nme ills will 
lie londiHlie) to di'lermim wine h wav i lengths are 
best suited for trarisjiae ilii e oinmunii alioii. 

Comparative Tests Now Being Made 

The experimental slaiion, built ni'ai Se heriei tady 
liy tlie General Flertne Cornjinnv foi the purpose of 
exploring polarized and short waves, is capable of 
ofieraling with seven transmitters simiillarieouslv on 
different wavelengths and with different tvpes of 
aerials Observations of these Irarisriiissioris are 
made- all over the world Tin ohje'rt of these tests 
IS partly l<> exjilorr tin' propagation eharae teristirs 
of clifferenl wavelengths and lo make final tests of 
(omparison hrtwei ii the varioiis types of aerials 
Three types of laelialors are used m these exjieri- 
mriils hut thev aie tlie result of ,i sifting process 
conducted on a smaller scale in which inanv other 
aerials have been lesleci and letnporanlv discarded 
The radiators now in use are The striiiglil, veriRal 
aerial oscillating at a heriiionic freepienev the hori 
zontai aerial with an over-all diiiieiismii of one half 
wave, fed in the iinddle through a transmission Inn 
and, third, the senes tiiin d, horizoriliil looj) .All 
ihc'se radialnis have, mn feature' in (ominon—lhey 
shoot the waves high into the sky 



APPARATUS FOR TESTING RADIO WAVE THEORIES 

The SO-kilowatt plant of fTCY, Schenectady At the right iv a 5 kilowatt tranymittrr itfed 
with the high-powered set for com/iaratire tests, Thu experimental station has scren trans 
mitters and various types of aerials for simultaneous exploration on different wavelengths 


DEVIGE FOR STIilOINC ( OHKst RKW WAVES 
This mechanical model has hem set up hi Ih t h W llexundmon for studying wave 
motion in tht hornontal and ririunl phio , It \hou y that it a n ot r i, yfarird in a plane of 
45 degreis between the viiliral and hoiizonlul plamy it ossunus tht ihapi of a corksenw 
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Diving Through Mud to Rock 

By Frank fF. Skinner 



|]0H jiiany years the riiuterinl exiavated 
from trllars, grading and Kiibwavs, 
‘•l•w(•r and water Irenrhes and the like— 
millions of rulm yards of earth and 
ro( k—lias heen used to fill in low and 
wet ground This filling in proiess, togellicr with 
the natural movement of sand hv the waves, has 
built out the shores of New York Rav and the North 
River until the shore line is now hloi ks farther out 
than It was formerly, and whole streets have been 
built on the made land 

This reclaimed aiea is so immenselv valuable that 
wherever the bearing value of the surface is inade¬ 
quate to earrv a lollv skvseraper, engineeis do not 
hesitate to im iir the heavy expense of earrying the 
foundations down to the underlvirig roi k. The loads 
are often vastly increased by wind pressure, vihra- 
tions and other speeial stresses—eondilions that 
would soon completely wreik a lull, heavy building, 
just as surely as would a violent earthquake, if the 
foundations of the building were not absolutely 
enduring and unvielding. 



The sixteen-story Evening Post Building, at West 
and Carlisle htreets, New York City, will contain 
immense quantities of heavy machinery and mate¬ 
rials, ineluding enormous printing presses, whose 
continual operation must cause vibrations requiring 
the most substantial and immovable loimdations to 
transfer them safelv to the deep underlying bed 
rock. Here, hundreds of feet beyond the original 
shore line, above long-forgotten docks and piers, 
sunken wrecks, stone, timber and debris buried under 
many feet of mud and earth and sediment, there is, 
20 feet below the surface, a vast bed of ijiiicksand, 
30 feet thick. This bed of qunksand covers a hard, 
irregular crust perhaps 10 feet thick over the bed 
rock, to which the foundation loads must be safely 
carried. An inexhaustible How of water through the 
loose sand makes impossible the digging of deep 
open pits, and the depth and the large quantities of 
debris obstructing the soil [irevent pile driving 
Nothing daunted, the engineers, aicliitects and 
contractors determined to sink their eighty-six great 
foundation piers to everlasting security on the living 
rock, or on well proved hardpan overlvmg it This 
they did by means of great diving bells that gradu¬ 


ally burrowed their way down from the surface, as 
the tall concrete shafts were built on their roofs. 
The shafts were always maintained above the surface 
of the ground. They were filled solid with a con- 
< rete that will grow stronger and stronger year by 
year. 

The stone foundations of old light buildings and 
about 2,500 yards of earth and debris were removed 
by a steam shovel that dug a pit about nine feet 
deep down to ground water level, in which were 
erci ted groups of small wooden towers. On these 
were insiulled four great derricks, with 50- and 60- 
fool booms, capable of reaching to every corner of 
the lot and of handling ten-ton loads from the 
streets Eighty-six steel pneumatic caissons, about 8 
feet high and from 5 to 16 feet in diameter or 
length, according to whether they were round or 
square, were used. These bottomless, air-tight boxes 
were the diving bells in which men, the “sand hogs,” 
worked under an air pressure which was sometimes 
twice as great as that of the free atmosphere. 


How the Caissons Were Sunk 

Tlie derrick booms, operated by electrically driven 
hoisting engines, always ready for instant, silent 
work, swiftly swung the heavy steel caissons to exact 
])osition. The sand hogs entered, dug up the bottom 
and loaded it into buckets. The hiickets were hoisted 
out through chininey-Iike, vertical steel shafts, sur¬ 
mounted bv chambers called air loiks, with double 
doors, one of which was always closed to prevent 
loss of air pressure. The bottom was undermined 
so that the caissons sank, a few inches an hour, 
safely and steadily, through the treacherous quick¬ 
sand and flowing water that could not rise up in 
the open bottom because it was constantly pushed 
back by the compressed air that filled the chamber. 



SINKING A CAISSON TO ROCK 
/it left, foundation cylinder is being tunic to rock. At right, 
ainking underpinrting pipe btiou) wall of building 


As each successive caisson sank, hundreds of tons 
of plastic concrete, deposited on its flat roof, forced 
it down and built up the great permanent foundation 
pier, containing a temporary narrow well or shaft 
for the passage of men and materials to and from 
the working chamber of the caisson. 

Huge electrically driven air pumps supplied air 
to force the ground water out of the caissons, and 
another powerful compressor furnished a constant 
supply of high-pressure air to operate pneumatic 
tools used in cutting timber, drilling the rock, and 
spading hard materials in the working chambers. 

Some of the caissons were sunk so close to a 
neighboring three-story brick building that there was 
possibility of undermining its shallow foundations, 
a danger that was averted by first supporting its 
adjacent wall on a row of steel and concrete columns 
built under it and carrying its weight securely down 
to the hardpan or rock independent of any move¬ 
ment of the treacherous sand on which it rested. 

Pits just big enough for two men to work in were 
dug close to the wall and carried down a few feet 



PREPARING FOUNDATIONS FOR SKYSCRAPER 
Pneumatic caisson being sunk Note "sand hog” entering 
the atrlork through which excavated material is removed 


below the old foundations and under their full 
width. In each pit a six-foot vertical length of 15- 
mch heavy steel pipe was set. A 100-ton hydraulic 
jack was set between the top of the pipe and the 
bottom of the old foundation, and operated to bear 
against the latter and force the pipe down into the 
sand. Another section of pipe was connected to the 
first and jacked down, and so on, the soil inside the 
pipe being excavated simultaneously by a miniature 
hand operated, orange peel dredging bucket. The 
bucket, although holding only about two quarts of 
sand, could grip firmly enough to bring up rocks as 
big as a man’s head—rocks so large that they could 
barely pass through the pipe. \^^en the pipe was 
driven to the rock or hardpan, thoroughly cleaned, 
examined, tested and subjected to a load of more 
than 80 tons, the jack and bucket were removed to 
the next pipe and this one was filled with concrete 
wedged firmly against the old foundation and iU 
top enclosed in a solid block of concrete. 

With a maximum force of about 200 men in the 
three day-and-night shifts, the foundations were com¬ 
pleted in about 114 calendar days after sUrting the 
first caisson. 
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The Super-Telescope 

A Scientific Fantasy of the Past and the Future 

By M. Luckiesh 

Director, Lighting Research Lahorutor). National lamp Works of the Onrral Electric Company 


MAGINE a sup^r-ielescope nhirh vtotild 
not only penelrale for our ryps the 
remoteat confines of the universe but 
>vouId turn back the pages of history 

. Heretofore, improvements in telescopes 

have merely pushed back the veil further and fur¬ 
ther. The unaided eye can sec only about .'L(KK) 
stars from one viewpoint Galileo with his small 
telescope, possessing an objective lens two and one- 
quarter inches in diameter, nnilliplied the number of 
visible stars a hundred fold The large telescopes 
of the present time have multiplied tlie number of 
visible stars a hundred thousand fold 

But why be satisfied with just seeing celestial 
bodies and their details? \^’hy not imagine the 
sujrer-teleseope which would give us a view of the 
past history of the earth at any page we desire, one 
dial would provide us with a motion picture of the 
ages? Such a super-telescope appears possible and 
even prohalile. 

Can We Amplify Light Images? 

Today, telescopes depend for their magnification 
solely upon optical means. But those of i s who are 
familiar with scientific phenomena learn to think in 
terms of elei'lrical magnification as ihe method of 
almost infinite magnifying possibilities. 'W'hen we 
desire to detect something very small, and if we are 
able to make one of the steps in the process elec¬ 
trical, the range of the apparatus is likely to he very 
great. Radio as known to most of us is proof of this 
point. Then why not imagine that some day the 
telescope will have its magnifying jiower enormously 
increased by the introduction of a link consisting 
of electrical magnification? Surely this is plausible 
possible, and perhaps probable 

Having such an instrument, what shall we do with 
it? The nature of the so-called “canals” on Mars 
would be settled. Next, we might search the remote 
regions for other galaxies. This would indeed he 
wonderful but would it compare with seeing our 
own past ages in actual motion pictures’ 

What would compare with the thrill of witnessing 
Caesar leading his legions into battle or Cleopatra 
in royal splendor upon the Nile? What thrills there 
would be in viewing the unwritten pages of our 
history—our earliest human ancestors in their pur¬ 


suits or the huge reptiles of the bygone ages ui 
deadly lombat’ As we snl upon I’lkeV Peak wilh 
this super telescope, how marvelous it would l>e if 
we (ould see the Roikv Mountains ucluallv being 
formed' Perhaps we shodld not he so ambitious 
as to extend our view back .is far as sui h geological 
cpoi hs. At least, let u* see how this might he 
accomplished 



DR LUCKIESH IN HIS STUDY 

Hr IS hrst kntmn as the author of “The foundations of the 
Hnwersr" a trmi-popular srienlifii treatise 


Having this super-telescope with its enormous 
magiilfviiig power, we merely take advantage of the 
finite velocity of light. Of Course, to most of us 
light seems to travel from one jdace to another 
mstanlly, because its veloritT (186,000 miles per 
second) is 80 great NevertheleBs when viewed in 
terms of stellar distances, light travels relatively 
slowly. It takes it eight minutes to c-ome from the 
sun to us. In other word.s, we see events on the sun 
eight minutes after they have occurred. A collision 
of two remote celestial bodies which resulted in a 
sudden creation of light would be a wonderful scene 
As we watched through this telescope we would not 
see the light travel through space but we would sec 
dark bodies suddenly become luminous by this light, 


one idtei uiiothci as ihcir distances were greater and 
arealcT from the new scuiric of light. 

If wc searched the celestial bodies near the earth 
for a ininiile mirror—a lacot of a crystal nr a plane 
surface of uiollrn malerial—wc' could sec ourselves 
in ihal mirror if il were properly oriented (and it 
we wailed long enough I Rv mc-ans of other miimlc 
iiiirrois oriented u( slightly diffeieni angles wc could 
see olhcT parts of the- earth If wc- viewed a mirior 
surface on Polaris or a body about eqni-distant wc 
would see events which actually took place there 75 
years ago liecaiise il lakes lighl 75 years lo reach us 
from such a distance 

Seeing Past Events in the Fuliire 

By choosing the jiroper mirioi vve could witness, 
by reflection, events which took jilacc on our earth 
1.50 years ago II we could do this now we mighl 
see the Rev oliiiioiiiirv VI'ar Ixgmning. wc- niighl see 
battles actually lieiiig fought which are now famous 
in our history Rigel is RW) liglu years awav If 
we could Mt on that star with oiii cdec tncal Ic lescope. 
we would have to wail .(i vears hc'fore we cotilcl see 
Columbus with his tiny ships .ipjiro.ac hiiig the shores 
of this country for the hist lime I'rom a mirror as 
far away as the small M.tgc-llaii cloud we would sec- 
far into and la-rhajcs lieycmd the Old Stone Age- 
Recent measurctnc 111' indicate ihal certain celestial 
bodu-s are a inillmn light vears away In a mirror 
on one of tliesp. i-.ulti events winch took jilace two 
million years ,igo might la- witnessed 

All this a|i|)(ais j)0'sihh- h.irniig adveise alinos 
pheric eondilioiis Al )c;is| ihi-'c paragraphs give 
u* a vuid pi( lure- of the iioileness of the- velorily 
of light Tlic-v siiimil.itc ihe imagioalmn and help 
us to gain an rcl< ,i of sic ||ui clis|ancc-s and ihc-it 
relation lo lina ui trims of c-arth c-vc n|s \l'hen 
ihoughi cd III linos Ilf electrical rnaginric'ation, this 
super-Ielc-si dpi appeal' to la- a scie-ntihc possihilitv 

Who can s.iv that oiii childri-n, or even some of 
us. inav not witia-" the- gnat motinn-pic lure of the 
ages ^ Written hi'toiv imiv tln-n have its gaps filled 
and Its errors corrected Rut better still, future 
human la-ings inav see the hnjipenings with their 
own i-vc-s and the c oimtless cc-ntunes of unwritten 
liistorv which liave hc-retofore hec-n conecaied fioin 
Iininan eyes, may he re\eali-d 
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Down On the Fish Farm 


Whether You Catch Him in the Brook or Order Him at the Hotel, Your Trout’s 
First Home Was the Hatchery 

By Milton W right 


N the platter the waiter set down Itefore 
UH reposed a liroiled trout Nestliii" 
iipiiin«'t Its festoon of pursle\ it glis¬ 
tened with the golden ineltiil hutter 
running down its sides We slipped 
our knife undei the skin to lav hare thi firm while 
meat. Msionmg us we did so the hip hooted angler 
in some mountain hrook custnig his bright colored 
flv to lure this morsel to our table 

Then, imbedded in the fish's tail we .saw ,i small 
metal tug with the letleis "NY^Cf.O" and our j)i< • 
lure o( itie fisheiniun \anished fills brook trout 
had nt \er si en a luook 

I’lie (.oiiiplete Hiilchery 

Back of that nielul tag Iks not a fishetmnn's 
adventure, but another sioiv the slorv of an im¬ 
portant and glowing industry To g'et th.it stoiv 
the writer and the photographer sought a l\jural 
fish hatiherv Siu h a one they found in Paradise 
Yallev U|> III the I’ihoiio Mountains ft was ideally 
suited to their pin jioses. for i1 not only w.i- tin 
largest comnieii nil institution of its kind in the 
country, but it was i onijdete, su|ipl\ing hotels, 
restaurants and markets with tioiit loi food furnish 
ing fish eggs to most of the st.ite i onsenation i om 
niiasions and selling small tioiil to wealthy sjiorts 
men and fishing iliibs to sioi k their streams 

As with every half liery the water su()|)lv all 
imjiortant Preferably it should be sjiring water 
free from limestone Flere are ten iiiountain sjirings 
bubbling Uj) water iiuiedibly soft, all eonvergmg 
into one rapidly flowing jiool with slimes and gates 
to eoniiol the supply readily in the event of freshets 
Below are a score of jiools surrounding a long 
wooden hatchery building, the whole eni low d by a 
strong, high wire fend to keep out the jioaehers 


who from tune to time seek to raid the finny 
In asiire 

Lai h pool IS at a lower leyel than the one preced¬ 
ing It, the water from one spilling down into the 
next and so becoming aerated Some arc lined with 
( OIK rele, otheis with lotnmoii earth L. H Spragle, 
exeiiilive in ihaige of the plant, believes the latter 
eondiKive to the best results Wooden planks arc 
likely to rot and jiollule the water Eadi pond is 
an elongated hexagon in shape Were it rectangular 



STRIPPING 

Engl from the Itmalet and milt from the males are squirted 
into the saint pan and mixed with water before fertilization 
takc3 place 



the water would be likely to lie dormant in the 
corners, the current running through the renter. 
Lach jiotid is cleaned frequently by draining off the 
water and sweejiiiig out the sediment with a broom 

Trout swim thickly about .in each jiool, tlie big 
fellows in one, smaller in another, still smaller in 
a thud, anil so on If by some i hanre a large trout 
wiggles lliroiigh a wicket into a pond of smaller 
one's, eyery man of the organization drops whatever 
he 15 doing and joins m the chase after that one 
trout. He is a cannibal and if he should be left 
utidisiiirbed liiere soon would be none of the little 
trout left If necessary, they shoot him 

Two Years in the Pools 

Ab the fisli glow they are thinned out in order to 
give them more room In sorting them, a box with 
brass rods for the bottom is used, very much like 
a box used for sorting oranges. Tins is shaken under 
the water, letting the smaller fish drop through and 
the larger ones remain in the box The rods ran 
he adjusted to let fish of any desired size slip 
through. 

In these pools the fish are carried along until 
they are two years old. The water, coming out of 
the ground close by. is warmer than the air and 
never free/es over, except in the last pond, yvhere 
it is so deej) the trout can swim about freely far 
below the li e In the sjiring lime they are fed twice 
a day, in yvarm weather this is cut down to one 
meal a day and the one-time rate keeps up until the 
following spring For the older fish the food con¬ 
sists of chopped beef hearts or sheep pluck. In 
some hatcheries chopped fish is used for food. 

Brook trout for market are designated by their 
weight; those that run four to the pound are known 
as quarters, three to the pound as thirds, two to the 
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FEEDING TIME 

Chnpprd befj hearts is thrown into the pond uith a tin 
dipper. The trout swarm about Note how they splash 
the cement wall 

pound 88 halves. Only occasionally is a hatchery 
trout more than a three-quarter for the demand for 
larger trout both for food and stocking purjioses is 
limited, In natural streams, of course, trout grow 
considerably larger, In Maine they ha\c been caught 
weighing as much as twelve pounds, with four and 
five pounders not uncommon It is interesting, bv 
the way, to note that scarcely a day passes when 
tlie fishing season opens, without several fishermen 
who have had no luck iii the brooks, coming to the 
hatcherv to fill up their creels 

NovernlK'r i.s the spawning time. The trout are 
caught in nets and carried in tubs into the hatchery 
building, where there are two divided troughs Into 
one end of a trough the fish arc dumped One man. 
acting as a stnppcT, giusps the fish, tail down, w'lth 
his left hand, and rubs Ins right hand firinlv, press¬ 
ing not too hard, down the fish’s belly From the 
female fish, from four luindred to six hundred eggs 
squirt Fjach cream-colored egg is about half the 
size of a pea. The milt from the male fish is 
stripped in a similar manner into the same pan 
After each fish is stripped it is tossed into a trough 
of running water, the males into one trough, the 
females into another 

After handling about thirty of the three year-old 


females the stripper has ajygiart and a half—or 
1.5,000 to 18,000—of eggs. These eggs, together 
with the milt from the male fish—buck is the collo¬ 
quial term for him—are then washed, spread on a 
screen-bottomed tray and leveled oil The deaid 
eggs are picked out. A pair of little wooden 
pincers is sometimes used for this A better method, 
liowever, is to take a small syringe-, blow about 
until you find a dead i-gg, suck it in against the 
mouth of the syringe and blow it ofll to the floor or 
in a refuse basket. A dc-ad egg may be rccogm/ed 
bv its cedor From a cream tint it has turned white 
If It 18 not eliminated from the others it will con¬ 
taminate them. 

hashing the eggs enables them to fill up with 
water, a condition necessary to their fertilization by 
the milt they have been mixed with. Each tray is 
then set gently into one of the many hatching troughs 
that fill the building These troughs are the incu¬ 
bators—the home of the embryo trout until they 
graduate from eggs into “fry,” They must be han¬ 
dled a.s little as possible, although every other day 
they must be sorted over and dead ones remoyed. 
The warmer the water is the sooner they will hatch. 

The Hatching of a Fish 

In 3D to 45 days the eggs begin to “eve up ” 
Two lilark spots appear, they are the eyes, the first 
part of the creature to show in the hatching process 
Ju»t before the appeararuc of the eves there has 
been a change of color, the creamy tint deepening 
to a sent of salmon The eves grow stlonger, the 
body deyelop^ and in 2D to -I') day' more the eggs 
hatch and the tiny wi'ps of shell fall through the 
tray's mesh bottom. 

Each tiny fry comes fre-e of hi' shell carrying hi' 
own lunch ba'k. t Thi' is a sa. altach.-d to hi' 
abdomen and it holds the nouri'hment he ahsoih' 
as he grows 'fhe food sac gets 'iiialh r a' the trout 
grows larger until the sac is completely ab'oibcd 
Then the baby trout at this stage swims up to the 
top of the water and diyc-s about as if lookintr for 
food This is about 35 days after he ho' hatched 
from his shell 

Ills first food IS beef Iner Thi' is skinned the 
smews lemoyed, and them run through a fine food 
chopper SIX cir seyen times A' the fish grow, the 
cjuantity of food is me reused and w ground less 
line. At first the fish are fed fiye tmic-s a day This 
i« gradually c ut down to twice a day, birt the quantity 
at each meal is considerably larger. 

Ihitil spimg the fiy are kept in the troughs 
Then they are put in brooding pools and as they 
glow they are thinned out to give them more room 
Whe n they gel to be the size of a man’s linger they 



somiNt, Tiion 

7'hey are cnnpht in th< net and iiouied into n box with 
brass rods Jhe snialtn nnis drop ihioufth, leaving the 
larger ones hi hind 

are called ‘Tingei lings’’ They continue to grow and 
to be soric’d into olhci pools until they teach the age 
of two oi tbli*i' ycais, wbcm with the help ol the 
stiqiper, it is their pmilcgc to acliieyc parcmtliood. 
.'such IS the* c-yilc of trout life at the hatchery 
A dull, piosaic sort ol business, yon say '' Not 
a bit of it Think of the ii.itinal cneiniC' yon have 
to oulyyit A (isli liiiwk swoops clown, snatclii's up 
a tiout, plays with it us a cut |)lays with ,i inoiise, 
drops It m a Indcl and then goes buck for another 
one Ijst summc*i tin- halcliery entered into an 
alliance with u small boy who liked to shoot a gun. 
At 25 cents a bud In hronghi down DO 

Or a blue' hc-ron comes at night, and the- next 
night myites all Ins relations to join him Or a 
kinglishiT perches atoji a Icmce post to survey his 
intended catch. The thing to do with him is to set 
a spring trap on the jmst 

Ol u water snukc- iiiukes trouble Tlic-re was one 
that worked its ysiiv thioiigh a vaKc and held his 
mouth up to a win sc rc-eii and drank in the small 
fi'h us they came against it And there urc‘ eels and 
lohiiis and catbird', but they generally uie content 
with the dead (ish lint ihc' small gre-en heron, the 
fiog, the barn rat-all an crcalnies of prey c-on- 
stantly to be fought 
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$300,000,000 Annually Consumed by Rust! 

Paint, While a Retardent, Is Not a Preventive. Only By Scientific Analysis of the Atom 
Structure Will Rust-proof Metals Be Developed 

Ify D IL Kdleffer 

AsBDi'iatr l•'(^ll(lr. Iiiciiistriiil anil rnginrerinii; (. ln-mi«lry, SrereCary, N Y Section, American ( hrmirul Society 


I'ST preyrnlioii /oo/ii very simi>le I’l r- 
hapn that i* tin- reason so tnaiiy lantas- 
li( nosiniins hast hecii foisted upon an 
unsuspei tiiia; jiulilii to stop thi^ uni¬ 
versal waste Perhaps, too. that is the 
reason seicntists hate d^suj^reed so heartily and so 
Jong as to just the method liy which it mipJit )>e 
accomplished. Indeed, tlie inahilitv of anyone to 
say exactly what corrosion is and how it acts has 
perniitled our annual rust bill in the United Stales 
to mount to the astounding total of $'iO(),(MK),(K)0 
annually' Slnutural sled, shijis, railroads, water 
and steam pipes, the metal equipment of our iiidu'- 
tries, the multitudes of wires overhead and of cables 
below the ground and under the sea that make up 
the network of our eommuniiation systems, indeed 
every thing of nietal that is necessary to otir i oinplex 
modern civilization is siiliject more or less to the 
ravages of corrosion and in the course of time adds 
its bit to the general waste 

Two Theories of Corrosion 

The two ibeories of corrosion, wliicb bare formed 
the basis of nun h disagreement in the pa^l on the 
subject, have each contnhuled mclhocls of jirevenlion 
which have sure ceded to a certain extent and in that 
measure have been true The difTnully has aly\avs 
come when the proponents of a partially true theory 
have tried to draw from iheir limited obserynlimis a 
ver.-ion of that theory who h would lie nmversallv 
appliiahle Earh investigator of tlie problem of 
corrosion has reached a tiieorv based upon, and 
explaining, to his own satisfaction, the things he has 
seen himself, but lacking much of being able to 
explain all the observations of all iriyestigators 



Earlv investigators supposed corrosion to be noth¬ 
ing more than simple oxidation of metal by tfie 
oxvgen of the air In fact, most statements of this 
theory compared c'orrosion definitely to ordinary 
(ombustion. Metal at ordinary temperatures was 
supposed to burn at a very slow rate, iii much the 



AN INSIDtOUS FORM OF REST 
A c this form of rust is not oprn to itupornon. even drilling 
tests may nut dtvelop the spot of maximum weakness 


same way that it can lie made to burn like any other 
c ombustiblc material if heated sufficJently in the 
presence of air, or better, pure oxygen The prod 
ucts of these two kinds of burning are quite similar 
except that that from low-temperature burning con¬ 
tains a certain amount of water m actual chemical 
combination which the other docs not have, and that 
the one formed hot has been melted by the high 
temperature. Even these differences vanish if the 
low-temj)erature product is made hot enough to melt 
and drive off the water. 

The New Theory la Electrical 

For the better part of a century, the simple theory, 
that a chemical action between the oxygen of the 
air and the metal itself was the sole thing involved 
in corrosion, served admirably to explain the prob¬ 
lems which arose in regard to it. It was easy, for 
instance, to explain that corrosion was more rapid 
in damp atmospheres than in dry, for water has long 
been known to assist most chemical reactions. 

On the bawfs of this oxidation theory and its many 
modifications, the method of preventing corrosion 
that offered most promise consisted in the simple 
expedient of putting a barrier betwcien the metal 
and the air. Paint films of various kinds were quite 
effective in preventing rust so long as they them¬ 
selves were perfect. Some paint films were better 
for this purpose than others. Sometimes rust con¬ 
tinued to form even beneath a film of paint which 
seemed to be perfect. Other anomalies appeared as 
time went on and as the use of metals increased. 
The most serious of the difficulties encountered was 
that paint films had limited lives at best and had 
to be renewed at intervals if they were to continue 
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to protect ^e metal. Thi» led to the development 
of metal coating methoda which were baaed on the 
fact that aome metala are leaa eaaily corroded than 
othera. 

Tin, nickel and ainc, and more recently lead, have 
been thua used in the form of thin films to protect 
iron from rusting. They have been successful in 
many cases, but, like paint, metal films have their 
faults. Perhaps the most grievous of these is that 
even a slight break in the coating will permit rusting 
to go on just as fast as before and sometimes faster 
than if the whole surface of the metal were exposed. 
It was not remarkable that the metal could be cor¬ 
roded through holes in the protective coating, but it 
was impossible tP explain by the oxidation theory 
how corrosion could be so much more rapid at 
such points than it would be on a wide exposed 
surface. 

This theory and the preventive measures based on 
it were quite satisfactory during the last century. 
It was about 25 years ago with the advent of sky¬ 
scrapers that steel began to be considered a struc¬ 
tural material and consideration of corrosion began 
only about that time. Hence it was not until 190.1 
that a theory of corrosion which would explain 
many of the anomalies of the older one was seri¬ 
ously advanced. It was not strange, in view of the 
advances which had been made at that time in the 
fields of both chemistry and eiectricitv, that the new 
theory should bear a rather definite electrical stamp. 
When it came, it sought to explain rusting hv the 
simple application of electrical theory, and the elec¬ 
trolytic theory of solutions. 

Briefly slated, this electrolytic theory supposes that 
corrosion is the result of the formation in the 
exposed surface of metal of multitudes of liny elec¬ 
tric cells as soon as it is exposed to moisture or to 
an electrically conducting solution, and that the 
generation of current in these liny cells results in 
dissolving metal at some points and depositing 
livdrogen at others The differences in chemical 
composition, and hence in electrical potential, neres- 



GALVANIZING NOT ALWAYS A DETERRENT 
ihls iUuilratujn showi, thU galvanized iron pipe if rust 
eaten from tvitfun and without 


sary to start such adlion were readily found in any 
ordinary metal by the use of the microscope. 

Many of the impurities in metals separate them¬ 
selves from the main mass and arc of sufficiently 
different properties to assure the palsage of current 
when the surface is wet. The separation of carbon 
from gray oast iron and of various impurities from 
other metals readily lead to the formation of such 
areas of differcRt potential. In addition to this type 
of separation, many alloys show themselves under 
the microscope to be made up of areas of quite 
different composition. Thus, it was easy to explain 
the corrosion of almost any kind of metal so long 
•s there was some moisture available to form the 



POWERFUL rORROSIVE ACTION OF RUST 
This corroded iron plate, so rust eaten that it must be 
handled with the utmost care to prevent di\integranon, was 
uncovered recently on the site of an extinct iron foundry 

liquid element of the cells, as a basis for reaction. 

After the metal had been dissolved by this elec¬ 
trolytic action—local action, it is frequently called 
—the oxygen of the air readily converted it into the 
oxide or rust. It is po.ssiblc, too, to explain by this 
theory why corrosion is more rapid through hoh-s 
in a protective film, for cerlaiiilv the difference in 
ideelncal potential between the film and ihc metal 
is greater than between different parts of the same 
metal The result of this theory from a praitical 
point of view was the de%elopmcnt of very pure iron 
as a nisi resistant, for if there were no impuniies 
pre.sent the chante.s for lotal action were terlainh 
minimized. UnfortunaieK, however, it is possible 
for this very pure iron to rust under oertain (ircum- 
.stanccs 

High Hopes for Preventing Corrosion 
The “elctlriral potential” of a substance is reallv 
a verv loose wav of speaking of its “solution pres¬ 
sure’’ Solution pressure of a metal may he defined 
as Us lendenry to dissolve in a given solution, to 
throw off atoms as elec tru ally charged ions It is 
different for different metals in contact with the 
same solution and is also different for different solu¬ 
tions in contact with the same metal The energy 
generated by an electrolytic cell is a measure of the 
differences in solution pressure at the tw'o electrodes 
In an ordinary dry cell, for instance, the energy 
generated, as measured by the voltage betwcH«n the 
two poles, is proportional to the difference in the 
tendency of the zinc and carbon elements to dissolve 
in the sal ammoniac solution which fills the cell 
Carbon has a very low solution pres.sure and zinc a 
comparatively high one. On (his basis it is perfectly 
conceivable that certain metals and certain alloys of 
very low solution pressures may be found which 
would resist all ordinary ^orts to corrode them, 
as gold does, for instance. 

The solution pressure idea has led to another in¬ 
teresting advance in corrosion theory which seems 
to make the present theory broad enough to cover 
the entire field. This broadens the electrolytic 
theory, which had formerly considered only differ¬ 
ences in the metal itself, to include differences in 
the solution in contact with the metal. Even slightest 
differences in solutions, such as are caused by the 
trifling amounts of oxygen that they will dissohe, 


are enough to make great differences in corrosion 
rates. For instani e, if two identical pieces of iron 
be suspended in a weak salt solution and separated 
by a porous jiorcelain partition, a small but measur¬ 
able I urreiit will flow through a wire connecting the 
two when air is Inibhled u|) around one of them. 
This < oinbiiuitioii IS railed a < oncentralioii tell and 
operates hv virtue of the differcnics in solution pres¬ 
sure of the same metal in t ontacl with different 
solutions 

To show the rclulivc amounts of eorrosion which 
(oiikl lie laiised by i oni eiilration rcll action and 
local action, rei ogiiizcd by llic older theory, a con¬ 
centration rrll snnilai to llial described was set up 
using ordinary iron and with a < urreiil measuring 
devue in the line r otiiicr ling the two electrodes. 
After this cell had operated foi some time the loss 
in weight of the two electrodes was noted and the 
amount of loss which was caused hv the- cell action 
was caleulaled from the amount of current which had 
flowed. The rurrenl generatc-d accounted tor some 
()9 percent of the total coriosjon loss and conse¬ 
quently only 31 percent was due to local action in 
the iron itself. 

It IS possible by this tiicorv to account for the 
ru.sting of pipe lines huned in different kinds of 
earth along their length and foi the rapid eorrosion 
once a pit is formed in a nielal surface. In the 
first case the differerue in character of the water in 
soil of diffcrenl kinds sets uji roneenlralion cells and 
in the latter rase the- easier access of air to the edge 
of a hole in the metal as compared with its hnttom 
IS sufficient to account for the formation of concen¬ 
tration cclU which would cause a rapid corrosion of 
metal from the- bottom of the pit It is also possible 
in this wav to acioiint for the' fact that u drop of 
water placed on a clean [iiere of metal will rusi the 
center of the spot on which it rests leaving an un¬ 
attacked ring around it' edge where oxygen has free 


It IS true that these theories haye not yet given ua 
a sure and universal ]ire\entive of cotrosion, hut the 



A MENACE TO OUR HEALTH 


//ea/th depends in ri /nine degree on our sewer and water 
pipes Do ice realize how tapidh ru\l deteriorates them’' 

agreement which lias Iceeii reached among investi¬ 
gators concerning them now is sufficiently sure to 
permit the luiildiiig of high hopes. A symposium 
on the subject held l>\ the forroslon Coininittee of 
the AtTicTican fdu’mical Society last Afiril was closed 
with the defimte lornialion of plans for the building 
of an in'Uliilion of rescan h foi the study in a 
ihorongh mannei of corrosion jirohleins The insH- 
tiilion whicli is to grow out of that meeting will lie 
sii(i]iortccl hv Users and makers of nietals and is 
assured from its ini epUon of the hearty support of 
the scieiiliiic world, a thing which would not have 
lieen jiossildc- ic’ii yeais ago, so sharj) were the dis¬ 
agreements on the suhjeet 
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rKiKK IUnch, 170 FU'T Below Sw Li 


A “Garden of Allah” In Death Valley 

How Irrigation Will (^.auso Date Palms to Flourish in Furnace Creek Ranch, 
One Hundred and Seventy Feet Below Sea Level 

By John L. J'on Blon 


KATII Valiev vmII ha\(' a “(krden of 
A!lull ’■ Kiiiriaic C reek Haiidi. the soli 
larv ()Ui>is (il ihul liif<li walled, siiii- 
Idasted sinkhole, is bcinK plunted to 
dates. iJespite its dread surroiindinfis. 
possibly even berause of them, it bolds out bripbt 
protiiise as u future home of this sw-eet fruit of tin 
Arab lands hurnnie { reek Hniuli. one hundred and 
seventy feet below .sea level, the lowest plai e where 



vefrelatioii thrives and hiimariR dwell, and the hottest 
spot on earth, thus heroines a plaee ol special 

This date undertaking, whidi is not a venture but 
an «nterprise, is already well under way and will 
surprise the world It marks the extension of the 
industry in an uncxpeited direelion and apparently 
opens lar^te possibilities In addition to transform¬ 
ing the main area, experiments are to be < ondueted 
at various outside points with the object of making 
parts of the quarter-million square miles of Cali¬ 
fornia and Nevada desert bloom and yield to gratify 
man's wants and needs 

aler from Thermal Springs 

Dr Walter T .Swingle, noted explorer for the 
I'niied Slates Dejiartinent of Agriculture and pnn- 
< ijiallv responsible for the date industry in America, 
initiated the Death Valley plan after several years 
ol ( lose sludv He IS most enthusiastic over it, as, 
indeed, .ire otlier expetta. Bruce Drummond, one of 
the foremost authorities and for seventeen years in 
active (harge of the Government’s siKcessful date 
(iilluial woik in the Coaehella Valiev. California, 
has lieen eiipaped pcrmanentlv to direct operations 
at Furnace (,ieek, with headquarters at Death Valley 
Jiinrtion He will reach far into the surrounding 
loiintrv in both an ac|^ and an advisory capacity; 
and he will give his attention also to other fruits. 

riirn.iii Creek Raneh is in the flat part of Death 
\allev and onlv a hundred miles distant from Mt. 
\^1iiliiev, coiilinental America’s loftiest peak, which 
slands 1 feel high, and from the cliffs nearby, 

glistening palms and eternal snows are visible on 
anv < le.ir dnv In that atmosphere a hundred miles 
IS as nothing to the eve 

The soil on the ranch is a dark, heavy, fertile, 
sandy loam. The holding has been operated for 


many years as an ulfalla projiosiiion, with forty to 
fifty acres under cultivation Originally, it was the 
headquarters of the famous twenty-rmilc teams that 
made possible the past and present achievements of 
the borax industry Hav was then grown for these 
animals. 

About two hundred tons of alfalfa are now pro¬ 
duced annually and fed to u herd of high-grade 
beef cattle, supplying meal for the tables at the 





TO SF.KVE EXPERIMENTAL PHRPO.SES 
Four acrey of sirdling': have alreadv been Ranted and are 
making a splendid and healthy growth. These seedlings 
are three years old 





A SOURCE or FUTURE REVENUE 
Firsl Drulel ^nai palm an /In- ram h 1 hi\ palm it three 
yeart old and it exrredinpli thnfit It' ehiim offthoots 
ur< uotih $2'>() 

inincs in the mountain!!, hoino tiiile-- atiovo, nl a comp 
called R\an The lilluhle firoiind (an lx im reaxetl 
lo one hiindrc'd acre-; and it ix all to he (le\ol(d 
to dates. 

Water—and there is an alnindanee of it in the 
imdstuif this, the mort ajipallin^' desolation on the 
glohi^i (lines from thermal spniips on ihe slope of 
the Fiineral Range, and is hiouglit down h\ pipi 
line These sprincs ate r(>nllv the sourti and entire 
supply of Furnaie Oeek Ini identallv the water is 
nia(ie to drive a little eleitrn geneiating plant, an 
interesting sigti of advaiuement in a piimitivi n gion 
that has seemed utter 1\ iini onipierahle The watei 
is fine and (leur. with a uniform temperatnn of 
seventy-four degrees. I'ahreriheit. and tfie ({uarititv 
IS such that at [iresent onh the da> How is leipiircd 
for irrigation. The remainder runs off into the 
valley sump, two hundred and ninetv-thiee feet be¬ 
low sea level, although evaporation and the sand 
claim most of it. 

If, as tiie Arabs have it, “the date likes its head 
in the file and its feet in the jiool." the palms on 
Furnace Creek Ranch should be the happiest of then 
kind The very air si/./:les and seems almost ablaze, 
the dancing heat waves often resembling Hoiks of 
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bladtbiriis not far away ; and the mountain springs 
would fill many pools. Back of the old aercen- 
porch ranch house a pool has been enclosed, a pool 
that is fascinating because of the general drab, and, 
ghastly outlook in all directions. 

Reflected in this pool are the tall, columnar trunks 
of half a dozen specimens of the California native 
“wild date palm,’’ Washinglonta fillfera, and the 
glossy fronds of a surrounding group of wide-spread¬ 
ing Phoenix ranariensis. The latter is a native of the 
Canary Islands and therefore accustomed to a moist 
sea climate, yet the growth, health and beauty mani¬ 
fested by this particular specie of palm in this 
exeeedingly dry atmosphere so far inland, are quite 
remarkable and have attracted notice There i" 
substantial evidence that pal<(P«joice here, for some 
of these trees are a quarter^of a century old 

The primary idea at Furnace (Teek Raiu h ih to 
turn out absolutely dean date nursery stock, without 
scale, insects or contamination of any kind, and thus 
help to supply the sieadily increasing demand It 
is believed that the major source ol future revenue 
may lie in the sale of offshoots ralhei than ri irop 
production, hut the latter will not he curtailed fur¬ 
ther than is nei essarv In permit the stnngth of the 
palms to go to the trunks and loli.ige and provide 
iiounshnienl so ihul both parent' and offshoot' will 
attain a si/e 'ufti tent to withstand the severe 'hoik 
of nmoval 

The whole indu'lrv's progiess i' dependent u|>on 
lh(' uuiiiIm r of such off-hoots lh.it (an he I'lken and 
saveil dunng tin jx-imd between the tilth and 
hflccnlh ycais Tin* average palm is good foi (iflism 
lo thirlv oflshools t u( h of which i' worth lioni 
fifteen dollars to Iwenlv dollars riii" estimate icfri- 
to siandaid mipoiled slock. 

Its Isolation an Advantage 

B(vau«e of Its isolated lex-ation on the bottom of 
a vast pit. hemmed in hv main thousand sipinre 
miles of forbidding desert. lhl“ uiinjue laneh is the 
one phne peciiliarlv adajded to the growing of slock 
which IS pcifediv flee fiom pests of am sort what 
ever Piovided pioper calc is exeicised it will he 
inii>ossihle foi pc'ls lo gel in, the pro'jiK live 
growers declare Kvcrv precaiilion is taken lo ex- 
cliide them, even to the extent that plantings aie 
aceepted only under jiositive giiaranlv 

Four acres of seedlinas, propagated three years 
ago, have been set out and are making an excellent 
showing, serving well the experimental jiurpose for 
wbic h they were intended Now the imported vane- 
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/’(>/ tans i/i f (tf fhi (fin •/nnif ni\ ihifi 

(ultiiial mtrk in tfn (oaihdln ^ ulln fiou /ins ihaif;r of 
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lies are being placed First ol these is a Deglet 
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BUILDING THE CALIFORNIA MEMORIAL STADIUM 

Thu hugr structure, with a seating capacity of 78flOO, u one of the largest in the country, and U is of particular interest because of the fact that its construction presented some unusual 
engineering problems Hydraulic machinery was installed and jets of water under heavy pressure washed the earth from the sides to the floor of the canyon 

New Arenas of Sport 

Huge College Football Stadiums of Today Rival in Size and Seating Capacity 
the Ancient Coliseums of the Roman Empire 

By Oscar lA^tcis 



HE astonishing growth of popular inirr- 
Pst in rollrgiatr football during recrnt 
ypars has been onp of the most remark¬ 
able developments in the history of 
Arneriran sport, 

Fifteen or twenty years ago. 10,000 speelulors was 
considered a remarkably large c rowd to attend a 
football game. There were only a few athletic fields 
in the country capable of accommodating .so many, 
and only a few coiitests, those between the c'hief 
colleges of the land, in which public interest was 
sufficient to fill eyen the comparatively small grand¬ 
stands that then existed, 

Again, contrast the relatively mild interest of that 
period with the state of affairs today Crowds not of 
10,000, but of .S0,000, of bO.OOfl. even of 7.S,(XK) and 
80,000, gather for important games during the foot 
ball season; and the fact that the niirntcer of specta¬ 
tors i» not larger still is due to the impossibility of 
providing seats for all who desire to attend 


Amazing Popularity of American Football 

It is easy to understand why American collegiate 
football has won this unprecedented popularity with 
the public. It 18, with the possible exception of 
baseball, the most widely known and the most typical 
of our national games. Almost every schoolboy in 
the country has at some time or other played it, and 
is familiar with its fundamentals It is a game in 
which keen thinking, quick judgment and agility 
count for more than mere physical strength, in 
which the co-operation of teamwork is vastly more 
important than individual “grandstand plays” Foot¬ 
ball, moreover, is one of the most thrilling of 
spectacles from the onlookers’ 4)Oint of view There 
i.s a fascination about a well-played game between 
skilful, evenly matched teams that, in the opinion 
of manv, cannot be duplicated elsewhere in the 
whole realm of sport. 

The rapid growth of public enthusiasm for the 
game has brought about an interesting situation Col- 


Footbali and the ClaMroom 

The rue of inter-coUege football to it* 
preoent importance has taken place within 
a single generation. The present nation¬ 
wide interest is due to the growth in size 
of our colleges, the better financial con¬ 
dition of the students, the introduction of 
inter-college competition, and the enthu¬ 
siasm of a sport-loving pidslic which pays 
liberally to witness these great cemtasts of 
brain and brawn. 

Are our colleges giving too modi atten¬ 
tion to sport? Do the exactioas of the 
training table and the practice field de¬ 
mand more than their share of the stu¬ 
dents’ time, thought and energy? Dees 
play, carried to the high point of a match 
fought out before a cheering mas* of 
70,000 American citizens, nnfit the stu¬ 
dents for work in the unemotional <|iiiet 
of a college classroom? We think not 
Rather, we belie«a (and the writer speaks 
as a former footbidl captsdn) that the 
total effect is to prosnote that “somd 
mind in a sound body,*’ which is the 
supreme goal of a college course. 

Editor. 


leges all over the country presently found that their 
grandstands were totally inadequate to accommodate 
the crowds that wished to gain admission to every 
important game. Thousands of disappointed enthu¬ 
siasts had to be turned away, and the committees 
governing the athletics of the colleges cast about for 
a solution to the difficulty. The one solution lay in 
the construction of larger playing fields. This task 
thev presently undertook, and on a very large scale. 

The college grandstand twenty to thirty years ago 
was a comparatively modest affair, both os to it* 


sire and its eonstruition Generally speaking, it 
extended down one or both sides of the football 
field, and rarely for its full length. The idea of 
extending the stands ai'ross the ends, thereby enclos¬ 
ing the whole area, as is done today, was not so much 
as thought of—this for the very good reason that, 
in those days, there was no demand for the large 
seating r.apacitv that sm h an extension of the grand¬ 
stand would have provided 

Some Stadiums Seat 80,000 

The almost universal material of construction was 
wood, which was used for posts, sway-bracing, joists 
and the planking for risers and seats. The allotted 
space per spec tator was by no means generous. The 
plank seal.s were narrow and so was the spacing. 
Hence it required some aerobatic ability to fit one¬ 
self into the conditions, and avoid overflowing one’s 
neighbor or ramming one’s knees into the back of the 
fellow in front! 

But gradually we have changed all that. Wood 
has made way for steel and concrete; the individual 
spacing is more generous, so that one can sit in 
decent comfort; and the slope of the tiers of teats 
has been so carefully determined that one can be 
seated anywhere in a vast auditorium, containing 
nigh upon 100,000 souls, and be sure of a perfect 
view of the paying field. 

The result of the growing interest in football has 
been the building of huge athletic stadiums, or 
“bowls,” by dozens of colleges throughout the coun¬ 
try. Having a size undreamed of a score of years 
ago, they are intended to be permanent settings for 
football games, and frequently for other athletic 
activities of the colleges. Their seating capacities 
range all the way from 48,000 to 80,000. Round 
or oval in shape, their huge tiers of seats are so 
arranged as to give every one of the vast number 
of spectators an unobstructed view. 

The building of such a stadium is, naturally, a 
very large undertaking. A million dollars will 






EXTERIOR VIEW OF STADIUM * 

The outside until, pierced with arches, is reminiscent of 
the Roman Coliseums 


hardly cover the cost of one of these modern foot¬ 
ball helda. A typical work of this kind, the Cali¬ 
fornia Memorial Sudium, recently completed on the 
campus of the University of California, will give an 
idea of the magnitude and great cost of such under¬ 
takings. 

The structure has a seating capacity of 78,000, 
making it one of the largest in the country. The 
building of the immense oval occupied more than a 
year and involved an expenditure of 11,250,000. Its 
construction presented some unusual engineering 
problems, due to the fact that the only site available 
on the campus was in Strawberry Canyon, a com¬ 
paratively narrow area, walled in on each side by 
steep hills. 

Now the difficulties of building a great structure 
like that proposed on such a site might well have 
seemed to be insuperable. There was no precedent 
to go upon. Hitherto, the large stadiums of this 
character had generally been built up in steel 
and concrete upon fairly level ground. In the case 
of the famous “bowl” at Yale, the vast oval was 
formed by “cut and fill”—the material being dug 
out from the center and banked up upon the sides 
until, at the completion of the job, the lower half 
of the sides was below the original ground level 
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and the upper half was above the original surface. 

In the case of the stadium in California, the engi¬ 
neers decided to cut away the sides of the canyon 
and deposit the excavated material in the bed of the 
valley where the latter debouched on the open and 
generally level ground. By finishing off the exca¬ 
vated sides of the valley at the desired slope for the 
tiers of seats, approximately one-half of the great 
amphitheatre would be provided, for the concrete 
seats could be laid upon the firm, undisturbed 
material of the hill itself. This was the method used 
by the Greeks and later by the Romans, in the con¬ 
struction of their theaters. A natural, curving hollow 
in the hillside was selected, the ground graded to the 
required slope and the marble seats, which may still 
be seen, were erected. 

The Greek theater, however, -was but a half-cwcle 
in plan, whereas this college stadium was to be a 
full oval. How was the other part of the structure 
to be formed? 

Earth Removed by Hydraulic Streams 

To accomplish this, the engineers adapted, with 
modern equipment, the methods used by the placer 
miners of early California days. A dam was tbrown 
across Strawberry Creek, hydraulic machinery was 
installed, and jets of water under heavy pressure 
were trained on the hillside. With surprising rapid¬ 
ity the earth crumbled beneath the assault of the 
streams of water, was washed, dozens of cubic 
yards a minute, down toward the canyon’s floor. 
This earth was, of course, not allowed to go to 
waste. The muddy streams were conveyed to the 
site of the stadium where they were allowed to flow 
into a temporary lake and deposit their soil and 
gravel Thus, as the hill melted away, the surface 
of the future football field gradually ascended and 
took shape above the floor of the canyon. Within 
a few weeks, 280,000 cubic yards of earth were 
transported by this means, the water draining away 
and leaving a firm foundation for the field 

All this, however, was merely preliminary work. 
On this base of filled land the stadium itself was 
built. Its huge concrete walls were pierced by arches 
in a manner very similar to that of the Roman 
Coliseum, rising on the western or lower side to a 
height of 65 feet. 

Inside, the completed structure with its acres of 
seats presents the appearance of a huge bowl, its 
sloping sides divided into forty-eight sections, each 
one of which contains seventy-two rows of seats. 
The great oval is carefully planned to insure rapid 
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A SECTION OF THE .STADIUM 

Interior view showinfi the biiiliiin/t ot the concrete scats 
upon the embankment 

filling on the day of a game. Twenty-five sub¬ 
surface entrances give access to the stadium, m addi¬ 
tion to a like number opening from the runway on 
its eastern side, which is built against the base of 
the hill. With the help of the 300 student ushers 
required during important games, every one of the 
78,000 reserved seats can be filled in less than an 
hour. 

In the building of modern stadiums the playing 
fields themselves receive, naturally, the utmost care. 
Drainage, turf, atmospheric conditions, the location 
of the sun’s rays in relation to the goal-posts, each 
detail receives the most careful attention. For it is 
on the field that the game is played Upon this 
carefully prepared surface ocxiir the thrilling con¬ 
tests, the matching of wit and skill and trained 
strategy, that has given football its hold on the 
American public, and that each season fills to their 
uttermost capacities the huge college stadiums of 
the country. 

In conclusion, it is of interest to note that the 
famous Coliseum, whose majestic ruins are, perhaps, 
the most impressive sight in Rome, is credited by 
some authorities with the same seating caparitv of 
78,000 to 80,000 as the modern stadium of the 
University of California 
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The Six-Mile Moffat Tunnel 

By Means of Special Equipment the Main and Auxiliary Tunnels Are Being Driven 
Side by Side Through the Rockies 

By George F. Paul 


ODERN ma<hiii(Tv i<i doing ilh full share 
in speeding up the work on the Moffat 
'I'unnel wliirh, six miles tn length. is to 
pierio the Rocky Mountains to the >vest 
of Denver limnense (|uantUies of roi k 
are to lie moved in driving this tunnel In realilv 
there are two tunnels running parallel to one another 



THE AUXILIARY TUNNEL 

To facilitate erratKilton right foot-squarr tunnel is bring 
ihivrn parallel to the sixteen foot by tuenty four foot tunnel 


'I’he smaller tunnel, eight feet sijuuri. is l.iter to he 
used to convey water from the west side ot the 
Roikies to the east side This pioneer Lore is i on- 
nei led with the railroad tunnel hv means of cross¬ 
cuts at intervals of TlrOO feet 

A special nir-hoist has been devised for switching 
the null k curs. By means of the hoist, muck cars 
are pic kid up and switched laterallv This operation 
gets rid of all the delavs and derailments that might 
otherwise he encountered The operating c vlindcr is 


snsjiendcd from a little trollev that runs on a steel 
hiir. 

In order to save lime in moving the drills at the 
headings, ajiccial carnages have been devised A 
channel bar frame supported on a track ha.s a trolley 
with steel columns on each side, and these arc* held 
rigidly together by means of horizontal cross bars 
Sc rew jacks hold the bars against the side walls when 
drilling Is being done. Hl'ithin less than fifteen 
minutes after the tune of arrival, breast drilling can 
be started Vi’hen the drill crew are working in one 
tiiimel, the muckers can be at work in the other. 
1 hen they can shift jdaces. 

An apion. scoop and endless belt conveyor are 
features of the mucking machine Four men are 
recpiired to operate one of these machines. With 
tills c(piipnicnt they can load a car of fifty cubic 
feel capacity in about two minutes. This means that 
something like filty tons of material can he handled 
Ill two hours The apron and scoop swivel from side 
to side. A 50-hors5power motor drives the scoop 
deep into the muck pile. 

Total Excavation 522.500 Cubic Yards 

Faster progress has been made from the east portal 
than from the west. This differenre is due to the 
fact that the crews working on the west section 
eni ountered much more difficult working conditions. 
Before the work started, geologists predicied that 
solid rock would be encountered at a penetration of 
about l.SOO feet. However, their predictions have 
not come true. The soft rock continues even at a 
depth of 6,(XX) feet. IMias slowed up the work and 
has added greatly to the engineering problems. 

Tlie vBstnesB of the project can be comprehended 
when It is considered that the estimates place the 
total roik excavation at 522,500 cubic yards. To 
handle this great volume of material, men working 
III eiglit-hoiir shifts arc on the job day and night. 
Kh'ciruity for lighting and other purposes is gen¬ 
erated at n station on South Boulder Creek. Direct 
curienl of 250 volts is supplied for driving the 


mucking machines, elei trie locomotives, blowers, 
et cetera The air for the compressors is delivered 
to the headings liy means of an eight-inch line that 
IS curried through tlie water tunnel Then smaller 
piping conveys the compressed air through the cross¬ 
cuts to the points where it is required. Fresh air 
is a prime essential for the men working at this 



SWITCHING THE MUCK CARS 
Thi'. airhoist swilrh avoidt delass The muck cars are kouted 
jrom the tracks and moved across on the transverse bar 


altitude. A ventilating plant has been set up at each 
portal capable of delivering close to 25,0(X) feet of 
free air per minute to the various headings. 

Good working conditions for the men have done 
much to keep up their morale; good meals and good 
wages have done their share too. Having satisfied 
workers means much in a big project of this nature, 
where the work extends over a long period and 
where the ultimate success of the undertaking de¬ 
pends to a great degree on the loyalty of the men. 
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The Persian Lamb and Our Fur Industry 

How the Crossing of Pure Imported Karakul Sheep with American Breeds of Sheep Will 
Make Possible the Production of Valuable Furs in the United States 

By Guy E. Mitchell 


^SjSOR the furs of wild animals, used in 
producing my lady’s coat at reasonable 
cost, the end is in plain sight; in fact 
it IS already here. It is fortunate that 
• furs are no longer a real necessity, for 

they are one of our most rapidly vanishing resources 
Since the war the demand for furs has brought a 
good many people easy money and has somewhat 
changed our standards. Tliis has resulted in the 
practical extinction of fur-liearing animals through¬ 
out large regions where they were formerly com¬ 
paratively plentiful and where they were not hunted 
and trapped so persistently as to prevent reproduc¬ 
tion. With this decrease in local productidh, the 
corners of the world arc being searched for furs. 



The wool of the young lamb u lo/l and lustrous, and ihr cur! 

IS light, uniform, and rveidy distnbuled 

What IS the answer, then, with respect to furs’ 
Just this, that sooner or later we will have to raise 
most of our fine furs just as we now raise lieef 
where once people lived on deer or bulTulo meat 

The recognition of thi« fart has slirtiiilnted a few 
of the far-Bighled one.s to bre<*d an American flock 
of Karakul sheep from the lambs of which the 
famous Astraihan or Persian lamb fur is produced 
This fur 18 now a great favorite, and garments made 
of If are sueeessful compeUtoTs with the finest of 
fur coats made from the skins of wild animals. -In 
fact these skins are classed by the trade and by the 
wearers as “real fur.” 

The production of this fur in the United Stales 
seems to be entirely feasible and should rertaiiilv 
prove commercially attractive. It i.s now imjiorted 
mostly from Bokhasa, in Central Asia, where there 
are reported to be some .3,000,000 or more Karakul 
sheep, from the three-day old lambs of whirl) the- 
fur is obtained Curly, with a beautiful gloss, it is 
in strong demand for women’s fui~ garments. Its 
increasing popularity has caused a steady advance 
in the price of these skins. Those of highest quality 
sell in New York for from eicdit dollars to twelve 
and a half dollars earh; and even inferior skins 
bring three dollars apiece. This is no small price, 
especially when it is realised that the average is fifty 
or more skins to make an ordinary sized coat. 

Karakul sheep thrive in the United States. This 
has been well demonstrated. The greatest difficulty 


in quickly establishing an American indusirv has 
lieen in securing importations of a sufficienl niimher 
of pure-bri>d animals There are now abotii .S()0 
pedigreed sheep haled in the Aniern-an fur Shetp 
Registry. It is from these that an American 
Astrachan and Persian lamb fur industry must lie 
built up. , 

This proress would be cxceidlnglv difficult and 
slow if It were not for the promise of c ross-hreeding 
In this possibility—the crossing of pure Karakuls 
on American breeds of sheep—lies the future of the 
industry. It is to such experiments that the animal 
specialists of the Department of Agriculture and 
several private breeders are giving iheir attention. 
The results of sonic of these crosses are more than 
promising, it is stated by Government specialists, 
they are successes. Additional importations would 
be desirable, but they are practically prohibited by 
the strict quarantine of sheep on account of the 
dreaded foot-and-mouth disease to whic li sheep are 
subject We must depend, therefore, on what we 
already have. 

Keynote Must Be Breeding 

Mr Henry Hoffman, the registrar of th«> American 
Fur Shec-p Registry, who has recently made a trip 
throughout the west and the northwest investigating 
the Karakul situation, sins- 

“Then- IS a real future for Karakuls m America, 
but there is a lot of ‘rubbish’ being sold as Karakuls 
which do not produce fur, and this jiractise lends to 
injure the- industry Owners of c|uesticumblp sheep 
are clamoring to he admitled to rc-gisti\, but thev 
have got to produce the- goods The American Fur 
Shc'ep Registry stands ready to regi‘-ter onlv sheep 
that c an show a pedigri-e bark to iinportecl ariinials 
on all sides which have prixhnc-d bimhs with pelts 
of greater value- as fur at the time ci| birth than the 
lanil> at five months would he worth for meat ” 



CLAS.SED AS PER.SIAN LAMB 
The tight, even curl and fine luster are main factors m 
determining Us value 


VMiiic- tlicsc- j)( digrecd Kaiakuls are, of course, of 
the ulniosi iinimi lane (' as a foundation, for an 
Asti ac li.in I’lTsi.cii l.iiiib fur industry, the great 
[ironnsc-, .is si.ind. Ins ni tin- assurance thal Ameri¬ 
can aiiiinal liiciilcis will be alili- to cross these shex-p 
with some- Ilf (iiir well i slublished American breeds, 
and lliat we may conbdciillv look ahead a few years 
to sc-e-ing an Amencan s|ram nl Karakul thal will 
|iriicliiie lambs furnisbmg iimfoim furs of highest 
cjiiafilv, jiossiblv a iiiui li beiier product than the 
average of the furs now' mipoilpd 

Immediate pioiluclion, however, niust not be 
expected--not until we have clevclojied large flocks 
of Karakul sheep The reason that greater progress 
has not been niude duimg the lust few years is that 



at least some American bleeders have apjiarently 
been working with either loo little capital oi have 
not appreciated the possibilities ol the iniluslry 
Thev liavp been trving to market skins instead of 
devoting tlii-inselvrs exclusivelv to me reusing their 
flocks. The keynote must be breeding r.itlier than 
killing for inmipdi.ili- profit ilie new' born lambs 
Till- furs known ,i' ‘ I’cisiun lamliskin,’’ "Aslra- 
ehan,” “Moiiei-." uinl “krmimi-T’ arc- taken from the 
young Karakul lambs These lambs an- kille-d when 
from two to five duvs old, bc-cuiise the curl and 
gloss rapidlv deteriorates with gic-alei age The 
skins of jiiemnturcK fimn iuiiibs also have a value 
for flit, licit the- sDiiirwhiit i urrcnl idea that Frisian 
lanih fur is dc iivccf from l.nnhs removed from the 
evres before the time of nuluiul birth is e-ironeous. 

\'Blmible us IS the fur of the young lamb, soft, 
fine haired and gloss\ hlack. it ajijiears curious that 
the wool ol the mature sheep should be long, 
straight, wirv, and alniost while, it is of the least 
value of that ol almost aiiy hieed of sheeji The 
young lambs riiusi be watched ilosilv, however, like 
a cjmck-npi nmg fruit for they must he killed at 
j'list the rmht dav almost hour A delay of a day 
niav 100-111 the curl of the fur oi add to the thick¬ 
ness of the skill and ihm halve the jirice of the pell 
The Karakul is .i heavy tvjie of sheep, succeeding 
ut a laiiiv high allilnde and in a drv climate Many 
of oiir western sheep ranges would, it is slated, 
furnish the exact recjuirements 
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Goiter—A Dietary Problem 

By J. W. Turrentine, PJuD. 


■■MMiBHEN one make<i the statement that the 
American Nation is goitrous, surprise 
AIL and incredulity result, especially when 

the assertion is made to an American. 
Such a statement, however, not only is 
warranted by the facts but is particularly justified 
by the consideration that it may serve to arouse the 
American people to a realization of the true state 
of affairs pertaining to an important phase of public 
health. Certainly America is goitrous, to the extent 
at least that the majority of Americans are con¬ 
fronted by a distinct goiter menace. 

Already a keen realization of this danger is being 
experienced by certain communities, as witness the 
State of Michigan inaugurating its newly enacted 
law requiring the addition of iodine to all salt sold 
for dietary use, and the City of Rochester, New York, 
rhssolving iodine in the city reservoir, to enable— 
to force the people to acquire a more nearly ade¬ 
quate quantity of an essential clement normally 
deficient in the diet. 

Goiter Threatens the Mind 

The aroused state of the public mind on this 
branch of public welfare has resulted from numer¬ 
ous medic al surveys by federal, state and municipal 
health agencies to determine the incidence of goiter 
among the members of the <ommiiriilics chosen 

Tliese surveys, for the most part, have concerned 
school children, possibly for reasons of convenience, 
and also because jireventivc measures arc here more 
effective. 

In moat instances these' surveys reveal an aiijiullmg 
stale of affairs, showing us thev do a large per¬ 
centage of the school children already victims of 
incipient goiter and threatened with the dire scciucnec 
of menial and physical siih-normalities toward which 
that condition heads. 

If the entire race had perpetual liuv-fcypr, the 
aynijitonia would escape notice, Iveing ac ccjited us 
the natural order of things. In some- communities 
the prevalence of goiter has reached this stage, par¬ 
ticularly IS this true in certain European localities. 


Similarly, the concomitant mental deficiencies be¬ 
come merged in the general average, for the stupid 
child gets its share of parental affection and family 
care; and, after all, the chances are that its mental 
shortcomings are appraised by those suffering from 
the same lack of cerebral stimulation resulting from 
the same cause. 

Goiter surveys now taken in many stales from the 
Appalachians to the Pacific Ocean show incidences 
of as high as 75 percent in groups of schoolgirls of 
about 18 years of age and as high as 50 percent of 
entire school populations. Incidence being greater 



HARVESTING KELP FROM THE SEA 
Arlp i) as(onithtn$ly rich in the hind of iodine which the 
body can aaimilate at a goiter preventive 


among girls than among boys, and particularly high 
among girls of adolescent age, the results vary with 
the bases on which surveys are made. It may be 
accepted, however, as a conservative estimate that 
50 percent of the adolescent girls of the northern 
half of the United States, have incipient goiter. 

The cause of goiter is iodine deficiency. This 
fact is now established beyond a peradventure. Its 
cause is the absence and its prevention the presence 
of assimilable iodine in the diet. Goiter is generally 
taken to mean specifically an enlargement of the 
neck caused by the swelling of the thyroid glands 
there situated. It is, in fact, far more than that. 
It is a condition brought on by abnormally func¬ 
tioning thyroid glands, and manifesu itself in a 
great many ways. 

What These Glands Do 

The substances secreted by the thyroid gland 
govern the growth of all cells. They promote met¬ 
abolism and tend to prevent obesity. They act as 
a profound kataholic stimulant, facilitating the 
breaking down of exhausted cells and governing the 
elimination of the waste products of their disin¬ 
tegration. They exercise a protective antitoxic and 
immunizing action, defending the body not only 
against the toxic products of its own metabolism, 
but against invasion by disease-producing micro¬ 
organisms aud injury by their products. They are 
a potent aid iq the recovery from disease. They are 
specifically associated in Uie exercise of their func¬ 
tions with the generative orgar^. 

Is anything more needed lo^show the fuhd ame tr t tl* 
importance of maintaining the thyroid gland in a 
condition in which it can supply the body's full 
requirement of normal secretions? 

Important among the substances present in these 
secretions is thyroxin, a complex organic compound 
containing iodine, for the manufacture of which the 
thyroid gland utilizes the iodine taken into the body 
as a natural constituent of food materials. 

When the supplies of iodine are inadequate, the 
secretions are inadequate and the demands of the 









luncitoat ^ mwpwafwL' ,Ai in 
reimiWoA « ito «bo)rtco^ittgi, tbe. gUsd luulergoe* 
compenwtory hf|M^Uui4» mrla, ii •eemi to feel 
tiuu If it were Ici:^ it Kould be more efficient. It 
iberefore grew* In ebe atid the swollen neck thus 
becoiaee tlw outward numifasUtion, When iodine is 
however, in a form assimilable by the 
gland, sitoation is relieved, the secretions again 
l>ecoine satisfactory, the demands become leu insis¬ 
tent and the gland returns to its normal siae. 

But when this period of deficiency is prolonged, 
especially during the time when these setTetions are 
needed for structural, sexual and mental develop¬ 
ment, as in youth and especially in adolescence, the 
results are irreparable, for without them the child is 
unable to metamorphose into the perfect adult 

Matty UtetOMea Lack Iodine 

The sea is the world’s great iodine reservoir. 
Iodine compounds for the most part being readily 
soluble, they have been leached from the rocks and 
soils of the earth’s surface and carried into the sea. 
The rocks formed on the ocean's bottom and fifted 
up to become dry land carried small quantities of 
K^ine dissolved in the sea brine with which they 
were originally saturated, but the rains of the suc¬ 
ceeding ages have leached them out and deposited 
them again in the sea. The process, fortunately, is 
still going on, for in rivers and subterranean waters 
iodine is still to be found, but in quantities that are 
little more than traces. What has been leached from 
the soils of regions lying at higher altitudes, has 
been Carried down, over and through the soils lying 
at the lower levels, leaving the soils at higher levels, 
more thoroughly leached than the lower. 

Analyses of the potable waters of the country 
show less and less Iodine as the tops of drainage 
areas are approached, and, conversely, more and 
more as, following the direction of drainage, the sea 
IS approached. Precisely the same is found to be 
the case with respect to goiter incidence, but in (be 
reverse ratio. Goiter incidence increases as the tops 
of drainage areas are approached and as the iodine 
content of the drinking water decreases. But the 
lodme content of all soil water is so low that, it is 
obvious that the individual must obtain his iodine 
from food materials or artificial products and not 
from drinking water. 

Soil water enters plants through their roots and 
evaporates from their leaves, leaving behind in the 
tissues of the plant any iodine which it carried. 
Thus, plants are found to contain small amounts of 
iodine, the amount being determined by the iodine 
in the waters of the soil in which they grow. Food 
products grown in inland regions of iodine scarcity 



CAULOU) GOITER WITH MULTIPLE ADENOMAS 
Ag« tmmottn- Thf oiynwtric eggeawiws of the enlar**. 
mm damaiMintfat tko prettnei of <Are« group* of adenomm* 


SCflCKTIFlC AMERICAN 249 



WHEREVER IODINE IS DEFICIENT THERE IS GOITER 
In one of fkete three gotlrous tgea* — Michigan—the law 
requires that iodine be added to table sedt 


are much lower in iodine content than those grown 
on the coastal plains. There is, accordingly, a cor¬ 
relation between the iodine content of the foods 
grown in a given region and goiter incidence. To 
illustrate: in the wheat from inland regions there is 
to be found one milligram of iodine per ton, in 
dried apples, two milligrams; in oats (including tlie 
husks), 10 milligrams, and in spinach and string- 
beans, both dehydrated, 18 and 29 milligrams, re¬ 
spectively. The growing child, it is authoritatively 
estimated, should have a daily supply of 0.1 milli¬ 
gram of iodine. To acquire iu rightful share of 
iodine from such a diet, the child would have to eat 
daily, 200 pounds of wheat, or 100 pounds of dried 
apples, or 20 pounds of oats or 11 pounds of dry 
spinach, or seven pounds of dry string beans. 

Animal products, with the exception of nth milk 
and butter, are no better, for the animal must rely 
for its iodine on the same inadequate sources as the 
human being; the same holds true for fresh-water 
fish. 

Three Million Time# as Rich a# Wheat 

Sea foods, on the other hand, arc the only mate¬ 
rials in general dietary use that contain anywhere 
near adequate quantities of this essential element, 
but, unfortunately, bccHiue of the high costs of 
preservation and transportation, they are unavailable 
for the vast majority of the population Sea fish, 
such as hluc-fish, contain 260 milligrams of iodine 
per ton, as contrasted with wheat containing one 
milligram, while oysters contain 1,160 milligrams 
per ton The child fortunate enough to have pro¬ 
vided for it a diet containing these delicacies would 
be able to acquire its essential tenth of a iHiliigram 
if it ate one pound of blue-fish per day or one-fifth 
of a pound of oysters. 

In the category of food materials, embracing land 
vegetables and meat products from both land and 
sea, no mention is made of sea vegetables, and here 
it happens is to be found iodine in truly phenomenal 
concentrations. Sea vegetables, by which we mean 
the marine algae, among Americans arc practically 
unknown as articles of diet, although among the 
Japanese they are quite generally eaten. 

The iodine content of marine algae, as compared 
with land plants, is astonishing. To illustrate: As 
compared with one milligram per ton in wheat, 10 
milligrams in oats (including the husks), 18 milli¬ 
grams in dehydrated spinach, 260 in blue-fish and 
1.160 in oysters, one well-knhwn species of marine 
alga contains 3,000,000 milligrams per ton! Thus 
the smallest “pinch”—^lo use a culinary term—of 
pulverised sea alga of the right sort contains more 
iodine than all rest of the dinner and pantry 
supplies combined, and^ being natural vegetable 
iodine, its use represents the immediate and complete 
solution of the iodine deficiency problem 

Sea vegetables, as they are harvested from the 
marine farm, have an odor and taste which are not 
stimulating to the appetite. They readily ferment 


and turn sour. When dried they are sally to the taste. 

To render them available foi general dietary use, 
sea algae, hv methods now completely developed, 
may Im- proressed to yield a flour, in appearance 
resemiilmg giah.im flour, which can be added to the 
ordinary artides of diet in any wa) that is con¬ 
venient Siruf such small quantities are suffiiient. 
Its present <■ need not he detet ted It may appear 
on tile lahle as an invisihle part of the dishes pre- 
jiared in tlir kilt lieu, or it may tome from the 
grocers as an ingridient of cereals or bakers’ prod¬ 
ucts, as bread for the family or as cakes for the 
child’s liirifh box. Hv its use the inadequate anil 
debilitating wheal o( the plateau regions may be 
given the vitalizing properties of the products of 
the sea. 

The lodine-rich e.vtract of tliese algae, prepared in 
tablet form, is now successful!) employed by phy¬ 
sicians and hospitals as a therapeutic agent for the 
treatment of goiter. Its great efficacy as a curative 
agent, even in advanced stages of that disease, is 
remarkable. 

Thyroxin Potent in Life Processes 

There is abundant evidence that the iodine of sea 
plants is comparable m nature to that of land plants. 
This conelusion, howevei. does not go far enough, 
for there i-i reason to believe that this iodine may 
be potent in its innuenre on the thyroid bv virtue 
of the fact that it is a (onsliluent of a definite 
chemical compound of jieculi.irly thyreotropic prop¬ 
erties In the complex coinjiound. thvroxtn, ex¬ 
tracted from the substance of thi' thyroid gland, we 
have an examjde ol an lodine-conlaiiiing molecule 
that is very profound in its control of many life 
processes. 

If there he present in these algae an iodine com¬ 
pound comparable to thyroxin in any important 
eharaetenstic, it should be isolated in tJie pure state, 
Us structure and properties determined and its syn¬ 
theses attempted. 

Marine algae are abundant and, being self-prr- 
petuating, ore inexhaustible. They may be harvested 
by sea-going reapers by the thousands of tons Prop¬ 
erly preserved and distributed they are capable of 
proving a boon to hunianit). Their importance as 
an industrial raw material source for chemical 
lociine, potash, table salt, decolon/ing carbons, 
plastics, sizing, stiffening and water proofing mot* 
rials, acetone, oils and organic solvents, has been 
disclosed in recent rescan he-, There is no use to 
whirh they can be applied, however, that compares 
in importance with their use us a soune of vegetable 
iodine for human (onsumplion By their judicious 
use goiter among civilized races may be eradicated. 



TlVsATiirrtWmTION IN A GIRL OF EIGHT 


g'hUe iodine ts not harmful, it is mcgccUvc once such 
adenomas (gland tumors) as these have developed 
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HOW THE NAVY CAUFS f6r AND USES ITS PH 


Lett; Pigeons require expert medical attentwn to keep them in the best physical condMon. If a pigeon contracts a disease, it u isolated in this hospital or "sick bay" until pronounced 
cured. RlbUi: Homing pigeons are carried in a four-bird box divided into compartments If a ^ne is disaUed or forced down away from its base a pigeon it dispatched to report the 
trouble Inseht This typical Navy Homing Pigeon, besides winning races has demonstrated its utility for carrying messages 


Interest Revived in Racing Pigeons 


^ HE sport of pipeon racing ks fast spread¬ 
ing over the (ouiitry under tlie foster¬ 
ing guidance of journals speciali/mg in 
pigeon breeding Associations are hold¬ 
ing state and sectional meets at whuh 
attractive purses are offered to those \sho bring out 
the fastest birds In this wav we are distovenng 
the strains whii h are best for breeding purposes 
Pigeon rating is also \erv popular in Belgium, 
France and England In olden times the pigeon 
was considered sat red in many oriental countries, 
and IS vet so considered m a few localilies The 
Creeks used them to carry war messages, as did 
Brutus, the Roman officer, 

The earliest ret ord of their use in war dates bat k 
lo l.')7E when the Siianish were l>esicging U-yden 
The Dutch were about to surrctider when a pigeon 


formed, slender, graceful and bred to fly as swiftly 
as a locomotive, one having made a record flight of 
a mile and eighty-seven feet in one minute. These 
arc not loft-free birds—that is. they cannot leave and 
return to the loft at will. The “homer” is quite 
another pigeon, beefy and large, bred for the table, 
while the t'arrier is an awkward, large bird with a 
periilior wart-like growth on the nose and around 
the eves. The last-named is bred for exhibition 
purposes, although it too has home-loving instincts 
and will fly long distances The racer, as well as 
all of the fancy pigeons, is descended from the Wild 
Ko(k pigeon of Europe, of whith the Antwerp and 
Liege types were the pioneers. 

Some ot the fastest racing homers are in the naval 
loft at Anac ostia, D. C. In addition to carrying 
messages, the racers are used in the Air Service 


sages. One is lo attach a letter to the tail feathers 
of the bird. Another and much belter way is to set 
the message up in large type, photograph it down 
and place the message in a tiny capsule which is 
attached to the liody of the pigeon When the bird" 
reaches its destination, the capsule is opened and the 
message is magnified by photography. 

The racing pigeon is also used for the purpose 
of taking photographs Neubronner, of Germany, 
invented a tiny camera whn h is used for this pur¬ 
pose. It lakes about two dozen views and is less 
than two inches square, bring made partly of alumi¬ 
num with a weight of two and a half ounces. It 
has two lenses, working in two tiriv cameras, one 
turned forward and the other backward It works 
from every direction and is attarhed to the pigeon 
by bands and straps. A tiny rubber ball operates 


arrived with u message stating that help was coining' 
The besieged thereupon made a desjieralt ctfori and 
were aide to hold out until reinforcements urrived 
The French used them during the siege of Paris in 
1870. During the early Indian \^'ar-s of America 
pigeons lurrymg messages were sent through lines 
held by the Red Men 

The rating and homing pigeons are quite different 
from the carrier pigeon. The first is beautifully 


I’sjierait effort and 
orceinents urrived 
■ siege of Paris in 
\^'ar-s of America 
sent through lines 


lecaiise they will fly higher than other types of birds. 
Several methods are employed in sending mes- 


a small lever whirh is attached to the shutter. Air 
passing through the ball causes the lr\er to relax 
Its hold on the shutter, and in this wav the photo¬ 
graph is taken. With this camera attarhed to its 
body, the pigeon, circling over the surrounding 
country, takes numerous pictures. 

Thus, pigeon breeding and racing combine both 
sport and service and are therefore Hue lo become 
well patronized throughout the country. 
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The Mythological Rain-Tree 

Fifteenth-Century Travelers Told Tales of a Marvelous Rain-producing Tree 

By Dr. Leon Augustus Hausman 

Profranor of Zoology, Rutgers University 


U jHE rain-tree story, like the story of the 
sea-serpent, is ever with us. It will not 
down. According to the accounts, the 
rain-tree is a marvelous tree found in 
certain islands of the North Atlantic, 
in Peru, and in other parts of tropical South 
America, which sheds water copiously from its 
leaves—so copiously, in fact, that the ground beneath 
the tree is converted into a veritable bog from whit h 
brooklets run in every direction to water the thirsty 
neighboring territory! And not only can the tree 
produce its own rainstorm beneath its branrhes but, 
singularly enough, it can do so with mucli greater 
vigor and benefit in dry weather, when brooks are 
at their lowest and water scarcest' Serious reports 
have again and again advocated the culluie of such 
trees in arid regions. Single trees have been esii- 
mated to produce as much as nine gallons of water 
per day. 

How the Story Starttnl 

How such a realistically detailed conception rould 
have arisen is difficult to say. For, of course, the 
whole thing is a myth. There is no sui'h iree as 
the rain-tree. And yet there are indications in the 
stories of early travelers and in the studies of 
modern naturalists which suggest the origin of the 
rain-tree legend. 

Not until about the middle of the Fifteenth Cen¬ 
tury do we find the rain-tree definitely lorafed. 
Accounts of voyagers at about that period locate it 
on the island of Ferro, near Madeira. This island 
is a high, rocky nwiss which rises from the water’s 
edge, in some places as high as 5,000 feet. The 
whole island, says one ac^count, depended for its 
moisture upon the rain shed from the branches of 
a single tree! No springs could b* found upon the 
island, and no rain from the clouds was ever known 
to fall there, In 1863, the story was still in full 
enjoyment of genera! credence, and was incorporated 
in E. T. Chatlon’s fasanating Voyageurs Anciens ct 
ModsrnSi published in Paris in that year. 

Next, the story was attached to a certain tree in 
tropical South America, the well-known saman tree. 
The saman tree is not a myth. It is a huge and 
beautiful tree, rooting deeply, and sending up a 


stout trunk bearing a crown of leaves that is truly 
a marvel. In some saman trees this crown stretches 
out so as to cover more than half an acre of ground. 
But, as if this were not enough to distinguish and 
ennoble the tree, legend must accredit it with the 
miraculous power of rain-producing. 

Because it was found abundantly in Peru, the 
saman tree goes under the name of the Peruvian 
Rain-Tree. It is also called the giant Thibet tree, 
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WHERE THE -RAIN TREES’ CROW 
The Peruvian Rain-Tree, or saman, is jound all over tropical 
America, and oh the nearby islands 


South American acacia, ztnipang, and genisaro. Bot¬ 
anists know it under the name of Pithecolobium 
saman, the generic name mining monkey ear, and 
referring to the shape of the large curved pods. We 
know much concerning the saman tree, for here we 
are dealing with a real tree, and not—as was the 
case with the Ferro rain-tree—with a mythical vege¬ 
table. Yet we know nothing (except by hearsay 1 
of its wonderful water-transpiring powers. And 
these powers would be quite the reverse of what we 
should expect a normal vegetable to exhibit. It is 
true, of course, that leaves of trees and plants in 
general do transpire some moisture, frequently—in 


some forms—enough so that globule*, of water roll 
down from the leaves. Bui this never happens in 
dry weather or in a dry terrilorv, and never enough 
to produce anything like a shower 

W'ltli regard to the story of the Ferro rain-tree il 
seems reasonable lo snpjiose that sailors had noticed 
that there were no springs on the island, and further 
more that the treei* on the uplands were dripping 
with moisture. This latter phenomenon (an be seen 
by anyone today The explanation is that while no 
rain falls on the island, vet the uplands are fre¬ 
quently buried m dense fogs, whuh condenM* their 
moisture on all they bathe, partirularlv on the leaves 
of the trees. Thus, and not otherwise, is the island 
supplied with water. This seems but an unsubstan¬ 
tial basis for suib a tale as tliat of tlie rain-tree, 
but it seems the only one we <an find 

A Celebrated Botanist Explains 

Now, with regard lo the ram-givmg qualities of 
the saman lire 1 list, let us noli- that no one has 
s(-en a shower of ram gom;. on under the bianihes 
of this tree—al least no one vvho lepmirJ o ufu-r 
Wards. And now, for a ri'( ord of an observer about 
whose powers of obscivalion and reiordiiig there 
can be little quisium, the relefiraled Kiiglish bolanisl 
and traveler, Di Sprurv- He says, writing of his 
experience in September, 185o, in Moyabumba, 
Northern Peru- 

“1 had gone onl one morning al dav break with 
two assistants into the adjacent wooded bills, lo 
botanize. A little after seven n\ lock we came under 
a lowish spreading tree (the saman tree I from which, 
with a perfectly clear skv. a smart ram was falling 
A glance upward showed me a multitudf of cicadas 
(we term them popularly, louislst sucking the juices 
of the tendci young Inamhcs and leave-, and squirt¬ 
ing forth slender slieams of limpid fluid. 

“Those who have noted the copious discharges of 
fluid from (he ajihids who h sometimes infesl onr 
<'11> shade trees will havt no diffieuhv in eoneeivmg 
()l this plienonienon It seems very probable that 
this piienonu-non, seen !>v those who allowed it to 
lose nothing m the reuninling of it. an omits for 
the stones of the ram slorins which descend from 
the leaves of ihe saman tree ’’ 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkins 





out of the whirling cane 


Thermometer for the Pocket 

T he thwiioineter hoJ<ler illustrated htg 
Dettly into the vest pocket like a foun 
Uin pen Instead uf ahaklng the mereury 
in the thermometer dowti bv hand (that is, 
instead of giving it several hard sluikes) 
you simply pull on the two little rods shown 
These arc provided with threads like an 
automatic screw-driver, and spin the ther¬ 
mometer case around the shaft, shaking the 
mercury down to the bottom by centrifugal 
force. By pushing on the rods, they are 
closed up, and can then be closed along the 
aide of the thermomeier case 

You Cannot Spill This Blueing 

B LUEINCt on a paper taiw, as shown in 
the above illuatration, will not spill 
Neither will Jt freeze jn the laundry some 


Shaking down the mercury by eentrlfugal forco 
tangled with the clothes which have been side tf wanted Rubber t 


■ncrtl use. They are much used in drawn into the wnnger, the top roller and 

,tion with electric washing machlnea frame (being pivoted at the inner edge of the 

een estimated that washing machines lower frame), will cause it to rise and push 

I being fabricated by two hundred a horizontal, iiinge-like. push rod that will in 

ty manufacturing concerns. turn press a button on the automatic switch, 

the iliusiralions shows an operator thereby shutting off the motor before the 

lollies into the mechanism which operator's hand reaches the wnnger rollers 

:m to the wringer rolls The other where the damage is done, 

n shows the operation of the safety The device can easily be taken off one 

If the operator’s band becomes side of the wringer and shifted to the other 


litem to the wringer rolls The other 
ion shows the operation of the safety 
If the operator’s band becomes 


gSil:; # 



Cleaning CarpeU on Concrete 

T he plant for the Hoboken District of 
tbe Pullman Company has a new con' 
Crete carpet platform, nr tack, that ia 
equipped with compressed air and vacuum 
through a syphon jet This feature—the 
last word in cleaning—completes the carpet 
cleaning installation in the new yard. With 
this equipment the cunditioning of cars can 
be tamed on expeditiously and in a cleanly 
and satisfactory manner. Tbe extremely 
rleatily condition of our parlor and sleep¬ 
ing cars is not attained without great labor 
and the most iiigentoua coBtrIvaiices are 
used in the car itself to ensure sanitation 



Detail of the wringer atop, showing safety • 


A Safety Wringer 

A n inventor from .Spriiiglirld, Massarhu- 
' setta, lias deviBcd a vrrv ingenious 
safety feed and automatic stop for wringers 



Cleaning the Paitman earp«t* 

Novel Radiator Cap and Alarm 

T his radiator cap illustrated is novel in 
three ways. First, it has a good appear¬ 
ance. Second, it is burglar proof. It is 
attached with a special wrench from the 
inside and cannot be taken off the car from 
the outside. Third, it has a novel whistle 
which is attached to the overflow pipe on 
tbe radiator. When the water and the motor 
get warm, this whistle will blow and warn 
of the danger and trouble ahead. 
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Conducted by Albert G. Ingalls 



A fatriy (ood eyepiecr for a telaseopr may br made al home 


A Snudi Reflecting Telescope 

To those who feel that the oonatruotion 
of the teleteopes deacribed in the February 
and March iaaitea of the Scientific Ameri¬ 
can, and in the book, “Amateur Telescope 
Makiox," (Scientlfio American Pubiiehing 
Company, New York) U beyond then aklll 
or patience, a «na)t, limplified initrument 
bayinf a aptieroidal mirror four inohei in 
diameter ia doaeribed by John M. Pierce, of 
the “Teieaoope Maker* of Springfield ” It 
may. moreoyer, prove to be a stepping itone 
to the construction of a larger inatrument. 

The speculum or concave mirror wag made 
from a piece of automobile wind shield one- 
quarter of an inch thick. This was ground 
and polished to a focal length of 24 inches, 
following aubatantialiy the directions given 
in the February, 1926, issue of the Scientific 
American, except that no attempt was made 
to parabolize its surface The latter simpli 
fies the glaas work, and while a spiieroidat 
curve is only an approximation to the {uira- 
boloidal curve, which is perfect, it was found 
on trial to give aatiafactory reaulu The 
rings of Saturn and the band* and satellites 
of Jupiter appeared beautifully clear and 
diatlttct. It also proved to be a powerful 
terrestrial Caleacope If any improvement 
were to be auggeated it might be the use of 
a thicker disk of polished, commercial plate 
glaat, since assurance cannot be given that a 
thinner one will retain its figure and will not 
warp out of shape. 

Ttie apeculum ia held on a hexagonal 
wooden back by three screws, fitted with 
fiber faucet washers, which press it down 
upon three cushions, made by cutting Vj-incli 
thick alice* from a rubber iponge. Unless 
%-inch glass has been used for the speculum 
the screws mu*t not be tightened much, ta 
this diatoris thinner glass. 

The diagonal mirror la made from a piece 
of V^-inch plate glass and measures 1 x 194 
inchm. The ends are ground to a bevel by 
rubbing them upon a flat glass or iron sur¬ 
face with a medium grade of carborundum 


and water. They may be left square if de¬ 
sired. The diagonal mirror ia silvered on 
it* front face, following the direction* given 
in “Amateur Telescope Making " The silver 
may be protected, like that of the speculum, 
with a thin coat of lacquer .Set this mirror 
at exactly 4S degfees and directly over the 
eyepiece hole The center of the diagonal 
should be at exactly the same distance from 
the bar as the center of the apeculum. 

The eyepiece is made by removing one 
flange from a spool, enlarging the bole, and 
mounting a magnifying glass tn it A lens 
of about one inch focal length is most satis¬ 
factory It may be held in the spool by 
imbedding it in chewing gum A lens of 
shorter focal length will give a greater mag- 


nificauon, one of greater focal length, a 
greater field with leas enlargement 

Lenae* auitable for this purpose or for 
use as magnifying glasses can be made quite 
easily and accurately with very simple tools 
The beat lenses are made from optical glass 
A broken spectacle glass will provide excel¬ 
lent material Ordinary plate glass from a 
broken mirror or automobile wind shield will 
be aaliafactorv 

Cut out a bow (Figure 4, above) from a 
pine J) 08 rd. making il about 20 inches Jong 
with about one inch of curve String il 
with a piece of hell lacing, lying one end 
and having a hole in the bow for the other 
end of the string to be slipped through 
Make a wmiden handle (Figure 1) by boring 


a <)■ Kiinrli hole, 4 inihcH deep in a piece 
ol liriMiin iiandle Fou'e a ehnrt Icnglh of 
lir,i-H lulling (or a carlridge sliell with the 
I lid (III nil I on OIK end of a piece of Vj inch 
solid dowel rod, 10 inches long (Figure 2) 
l.il tin- liilmig projei t aJiout Iti inch beyond 
the wood 

ri.'K I ihe glass on tnp of the beni h and 
flump upon 11 a lunf id board having a 
noli h (o ait as a guide for the i utter. 
Assemlili ihi dull ly dropping two half inch 
steel halls into till handle to act as a thrust 
bearing In^crl the dowel after lliein. wrap 
the bow string around llie dowel, draw the 
siring liglil and tie the loose end Hold 
lliL liaodle npiight with the cutter resting 
against the notch anil roiaic by moving the 
bow lull k and forili I’lair a little car 
biiriindom about sui 200, and water under 
ihi culler 

As you work, you will soon aee a circular 
groove being ground in Ihr glass which in a 
few minules will be tut througli. leaving a 
iireular core This is the blank from which 
Ihe lens will be made Comenl it to the 
benth wiih a little melted rosin If it 
dors not sijck, wet it with a little turpentine 

Fill your culler wilh melted lead and 
press a % inch ball into it while it is still 
soft, thus forming a spherical hollow (Figure 
31 Using this with the bow, grind the 
lens with carlairundum and water until it 
has an even, spherical form Swing the 
handle buck and forth in order to even the 
grinding You will need no guide Re¬ 
form the lead when necessary by pounding 
the sleel ball into il When the glass is 
ground to shape, wash it off and repeat, 
using finer carborundum Finish grinding 
with the grade known as “60 minute” 

To polish the lens, melt and mix nine parts 
of rosin with one part of beeswax Knock 
out or melt the lead from the cutter, and 
fill with this mixture Hefore the pilrb has 
hardened, form it with the %-inch ball, a* 
hi fore Polish wllli ihis tool, using jew¬ 
eler’s rouge instead of carborundum When 








_.u- 



If you want a doiiblp cniiv^-x lt•n^ (Figurf 
61, grind and polinli llir nlhcr side A 
smaller forniinR ball will nivr a Rrealrr 
maRnifyinp power, a larpcr ball, n less 
powerful lens 

The mounfiiig for the telesenpe is made ol 
wood, bul any allempt to give deluiled m 
slruetioiia would merely be diiplirolinu ibos 
Riven by the aceompanvinR drawings and 
the liholograph on the pnieding page 

The dihlanoe Ironi tbe front foci of ihc 
sliei'ulum to the (enter of tin eyepieii bole 
should be two uttd oneipiarlir inebt'- has 
than the focal length of tbe mirror Adjust 
the joints ol the nioiint so tbal they move 
easily Rubbing llieni with soap or paruibn 
will help f’uint all woodrn parts n dead 
black Color 

The bust is made by faslcniiig o '■< ini h 
iron rod verticallv in sonn tiling heavy enough 
to support llie lib scope hriiilv A gear fioni 
the sera)! pile of a local inuibiin shoii fur 
ntsbed the base shown in the pholograph 
The rod is set in a wooden jdug driven into 
tbe gear A gooil bu«e niiy be iiiade liv 
casting the lod in a eoini'le blork I be 
leleseope ran In llfnd from the baai and 
taken indoors when not in lisi 

To cidlimule, or line n|i tin mirrors, re 


Itim Bend the 
speculum shows 
oiial Next tnaki 


diagonal Leieik ibroiigb tli 
rurelboard again and yon wil 
and its reflection in ibe imug 
him Aeliust tin sprenlum 
three retaining sfrews until I 


Meamring Standardg of Length hy 
I\lean» of Wavelengthg of Light 





Figure 1. At topi the lame etalon 
or wedge film which compensates for 
anv slight deviation in the optical 
length ratio of 2il. Below the top 
illustration is a diagram which is 
analogous to it. In this columnt 
how a one-meter etalon is rompared 
directly with an invar bar. Note the 
fine lines engraved on the end plates. 
At left I detail of ends of etalon and 
invar bar shown at right, magnified 



Above: how the length of the meter etalon may be calculated to 1 part in 
10,000,000. Below- diagram of the process pieturud above 


ured wiiJi an error of not more than one 

Bi (on drscribing tins apparatus a brief 
coiisideralioii of standards of length should 
show the neiessiiy for its manufacture In 
slating a Irnglli oi distance in meters, yards, 
or other units, ft w give thought to the real 
meaning of tin se terms To form a perfect 
sliiniinrd a selected length must be capable 
id rxprission us a multiple or sub-division 
of some disluriii to wliieb it can bp com- 
pared eamlv .tnd ibe latter distance must be 
related In some unalterable phenomenon, un 
alli rable at all events. In our knowledge 

The English yanl cannot be said to enn- 
fnriii to ibis delinition, since the existing 
standard is a <opv of aullienlie copies of 
tbe lni|ierial Slamliird Aard destroyed in the 
fire wliii h ronsumed the two Houaes of Far- 
liament in 18.T1 Tbe United Stales pos¬ 
sesses similar copies of tbe Imperial Stand¬ 
ard Aard and also possesses two copies or 
“.National I’rololypcs" of the meter, a num 
her III winch wer< issued from France to 
various countries in 1889 

In the I'mled .Sillies the meter ia now the 
fundamental unit of length and the yard is 


defined as meters In thi cient of a 

difference arising between the Standard A'ard 
kept III Anuriiu and England, respcnively, 
It Would be difficult to determine which 
atandard had altered and the ratio staled 
above would be of doubtful value This, 
and other coiisidcratinns, point to tbe neces¬ 
sity for measuring tin- Standard Aurds in 
wavelengths of light, as in the case of the 

The meter onginalcd in France at the 
time of the Revolution and ri-ccived verv 
careful consnleralmn It was intended to 
be equal to exactly one ten millmnlh of thc 
diatance between llie North I’ole ami the 
Equator, but it was not made uciurately so 
Therefore, as a readily reproduceable stand¬ 
ard It was not mueli better than thelmjierial 
Standard Aard In 1889, at the "Premiere 
Confercnct Ocneralc des Poiili ct Merures,” 
the meter was deoided upon as the inter 
national standard of length The original 
meter was replaced by an improved stand 
ard. winch was adopted as the International 
Standard Meter It is a bar made of jilat- 
inum and indium, and engraved upon it are 
two fine crosses The distance between these 


ciosses at tbe temperature of melting lee is 
defined as a length of one meter. 

It was found, however, that in spite of all 
precautions some of ilie Prototypes, owing 
to secular changes in the metal, allnred in 
length to the extent of as much ss one part 
in two hundred thousand Tlirae discoveries 
made it vitally necessary to devise a means 
of checking the constancy of the meter, and 
a method of doing tins was suggested in 
1889 by Miehelson and Morley, who pro¬ 
posed to measure it in wavelengths of light 
This was curried out bv Mirlielaon in 1892 
and 1893, and again with different apparatus 
by Benoit, Fabry, and Perot in 190f) 

Instead of specifying the meter as the 
length occupii'd by on exact number of wave 
lengths of light of a definite radiation— 
which would make an ideal standard capable 
of simple sub division—the next best solu 
tion IS to measure llie miter in wavelengths 
of light, which may be lonsidered unaller 
able 111 length Tbe importance of the ong 
inal observalimis of Micbclson. Renoit. Fabry 
and Perot muy be esilrnaied from the fact 
llial all wavelengths of light are expressed 
in terms of the meter 

The Imperial Diet of Japan recently de 
creed that the meter, previously perinissilde 
only, should become obligatory as tlie only 
legal standard of length, but before this was 
done It was necessary to decide whether they 
should rely entirely on the Prototype iti their 
possession This was not considered sound 
procedure and, in view of posaible loss and 
doubtful replacements, the final decision Was 
to measure the Prototype witli intorfero 
metric apparatus similar to that with which 
the International Prototype was measured in 
terms of the red cadmium light by Benoit, 
Fabry and Perot. 

Tbe apparatus for this, which needed to 
be of the highest posaible accuracy (in order 
to give results correct to one part in ten 
million) was made fay Adam Hilger, Ltd., 
London, England, and delivered In 1924 
The apparatus does not deal directly with 
the National Prototype but with a bar ol 
Invar engraved with two lines, the distance 
between which to a high order of accuracy 
IS one meter. This bar can be compared 
subsequently by meteorological observation 
with the National Prototype under predaely 
similar conditions of temperature. 

The following abort description of the 
more unfamiliar items of the apparatus will 
help tbe reader to visualire the procesaea 
followed in measuring the invar bar. 

The Fabry and Perot Interferometer Is an 
instniment by mogai of which two perfectly 



Two-eentimeter and oa»>e«ntiio«ter moanta for the derlvalkm of eonaUnt A' 












MU'* 1936 


SCIENTIFIC AMERICAN 


259 



The toMt powerful British toeomotive. Balh for rntthilng trains over trades of 2V4 feet in every hundred. There are two roniplete engine iinll*. each mounted in 
its swivelllat truck. Each etafine has three 18Vi-inrh bj 26-inrh cylinders. The total weight of the locomotive in 398,801. pounds 


plune mirrors, lightly silvereii on their op 
posing faces, may he separated by any dis 
lance up 10 as much as 20 cenliinetcrs, with 
out these faces losing parallelism 

An etalon consists of a pair of lightly 
silvered, flat mirrors separated by a fixed 
distance, the mirrors being niaintaiiied per 
fectly parallel by suitable sup[Kirts on a 
rigid mount. 

The "Lame Etalons" or wodge films each 
consist of two pcrfecily flat glass strips, 
lightly silvered on the inner faces and sep- 
arsted at their ends by very linn tin foil, 
the foil at one eiitl bring thicker than that 
ai tlie other. The strips and foil are ce 
mented together, and the slightly tapered 
block thus formed may be moved in ihe 
direction of Us length and about a vertical 
axis The thickness of tlie ent losed film of 
air IS measured and calibratcil in wave 
lengths of light 

The largest etalon that of one meter 
length, IS compared direi lly with the iniar 
bar with the two lines, us shown in I'lgun 1 
(dose to the inner fates of tin olulun pliilis 
a, b, are engraved a nutiih(.r of fine lines 
spaced at O.'iO millimeter intervals in the 
tase oi plate a, and at 051 millimeter inter¬ 
vals in the ruse of plate b Hv iinans of u 
comparalor fitted with nut msdiiies and nii 
cromeler eyepieces il is found that u line e 
ilowrr iell hand cut of i’lgiirc li on plate u, 
and a line / on plain b (.oiiicide with the 
two lines (' /' on the invar bar with a m.ixi 
mum error of (K)2 millimeter which may he 
measured. 

The molhod of measuring the optical 
length of the ‘‘nicicr’’ etalon relies on the 
fact that if two etalons having a ratio of 
opiiral lenglh e()ual to 2 1 arc placml in 
train and while light is passed through them, 
u number of cidored fringes with a central 
pair of black fringes may be observed A 
slight dcviaiioii from this ratio may hr com- 
jiensatcd by a “I-ame I.talon" or wedge film 
(described above) This arrangement is 
sliown in the half-lone and cut at the lop 
of Figure 1 

Five etalons are used, the longest of which 
is nearly one meter in length, ihe others 
being one-half, one-quaficr, one-eighih and 
one-Bixteenth of this length within a few 
wavelengths. The five etalons are arranged 
in train and adjusted until the "while light” 
bands or fringes are obtained in turn through 
each adjacent pair In order to isolate each 
pair of etalons when required, suitable mir¬ 
rors are placed in posilion, and In the course 
of the observations small differencei from 
the ratio 2-1 are compensated by meant of 
the wedge films 

The shortest etalon, the distance between 
whose faces is nearly 6,25 centimeters, may 
be measured in terms of the red radiation of 
cadmium light. When the light is pasoed 
through an otalon a number of red and green 
rings may be seen, the mnamirement of 
which, Ml conjunction with observation made 
with the Fabry and Perot laterfaroiaeter. 


enable its optical length to be measured the distance between the marks on the raeiei 
Thus, by knowledge of the exact ratio of invar bar is measured in terms of wave 

tlie optiial lenglbs of the five etalons, the lengths of light The invar bar is compared 

length of the 'meter” etalon may be eal- subsoquenily by meleorologiral'ohsrrvalion 

culaleil to an at curacy of one part in ten with the Prototype under precisely similar 

million conditions, the latter being ahsidutely under 

The complete arrangement of the etalons control 
placed ready for comparison is shown dia- • • * 

gruinmatically in Figure 2. bottom, and also 

111 the photograph All the etalons are The Large»t British Locomotive 
placed in a line and eiirefully adjusted so Tuy.c l,n, „cenllv been placid in «ervicc 

as to he accurately parallel The compari- „ Hnlisli loiomolivc iliat is by iar lh< largest 

son can then he made quickly without mov powerful ever constructed m (.real 

ing any of them Bnluiii. which embodies many novil fealtiits 

If, for example, ih. etalon M, having a Hesign II vvas built foi tin Undon 

lenglh of one meter, ts to be compared with and Northeastern Railway, for puslimg si r 

B, having a length of 50 cenlimeti rs, while vice In this work it is as powerful as two or 

light loming from X is reflected hv the three hdpirs. which Imhi-rlo had hern m-i 

mirrors 1 and 2, and Irivi racs M and 1) the essury in larrvingcoal trains weighing nhiuii 

mirror 5 hung moved out of the way It 900 tons ovir a siretoli of two miles, on 

is then reflected by the mirrors and pnssi s wliicli the gr.ide has a rise of 2 5 frit iii 

thrmigh the romjiensaiing wedge film F. every hundred feel The total length of thi 

being finally observed through the tele run up gradi ts seven miles The loiomo 

scope L live weighs (98 80-t pountU of wtin li 322 508 

The method of deriving ilie optical length pounds arc i .irried on two sets of ilrniiig 

I, Isei Figure 1) of the “nieler” rialoii hn* wheels, one at each end of tin Incoriiotivi- 

been described above file small distance A, will,he seen from tin- ilJuslr.itiiin, the 

c' and i/ at left, wlni h aililcil togrlhri engine ion«i»ls of two dislinct locomotive 

are known as the consianl A are measured units facli of lhe«c has three eylindi rs, 

by transferring the glass ivlales of this etalon one on catli side of the frames and one 

in turn to iwo sli.nl etalon inoiinis of about hi tween the frames All the si\ i vhndi-rs 

one centimeter and two i eiimneiers length are 18'j ipi In s In ili.ameler and 2()inih 

respectively romparison is then made of stroki The itriving w-lici la arc S(i mi in s in 

the engraved lines, e, / with a ccnliimter dianieler Tin siium pressiin is 180 and 

scale engraved on a short invar bar Oh- wiih 85 pen out <ul ulT u tractive force of 

servalnms made with a mii nnneler eyepiece 72 9t0 pounds is d< velopi il 

enable the lengths c, <1 to he calculated willi Bciause tin- rails on hnglish railways are 

iho same precision as tin lingtii L Thus rather light for a locomotive of this weight 



A Imw view of tbs worM’a lorgeat oll-wvnKincd ship 


It was neirssarv in gilling mil llic design, 
III jiav lareful ullenlinn to the dislriliiilion 
of tin wiighi 111 rue as will hi noUcid. the 
load IS ilisirdnili'il over a i onsnleralili length 
of whiilliasi 111 ! inavimum loud on any 
iivli IS 11 (S)3 pounds of which 158 984 
liiuinds arc on tin frnnl griiii]) of drivers 
and 162,321 [iniindB on the rear group 

Till friiiii lender i nrries water onlv, for 
w'hn li It has a r.iiHn uy of 2 8tK) gallons 
Till ri ar iiiidir liiih a lapouty of 2,200 
gallons Ilf water and si ven Ions of coal 
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One eni:lne of the Iwln-englned Die*eI-oU ship A$turi<u, of 22,000 tons. It has a 
total horsepower of 20,000 



BMkSlhHiw 

Taking a moving pictnre of a rifle bore, showing the tiny light and periscope 
and the camera containing the film 


place her well up among the large steam 
driven passenger ships of the present day 
She measures 655 feet 8 inches over al); 
her breadth is 78 feet and her depth is 45 
feet. She is a handsome vessel and shows 
all the distinctive characteristics of the 
modem Atlantic liner. 

The ship provides accorotnodation for 
about 1,800 persons including passengers anil 
crew She includes all those refinements 
which have been worked out in 8team.dnven 
vessels in the way of ventilation, hot and 
cold water supply, and means of recreation 

It takes but a glance at our illustration of 
one of the twin engines to show in what 
mammoth proportions the marine motor 
engine has grown This view shows a com 
pleie unit as erected on the floor of the shop, 
and a striking impression of its size is 
afforded by the men who are seen standing 
on the four succesaivc platforms that occupy 
the full height of the motor. 

Each of the twinnwrew main engines is 
designed to give a normal output of 7,.500 
brake horsepower or 10,000 indicated horse¬ 
power per shaft Each unit consists of eight 
cylinders, SS'A inches in diameter, the com¬ 
mon stroke being 59iV inches The engines 
are designed to run at a service speed of 
115 revolutions per minute. 


The First Electrically Welded 
Steet-Frame Building 

Thk completion of a new. hftcen thousand 
dollar, two story-and-baseinent commercial 
building in the heart of the business seclioti 
of Canton, Ohio, is considered lo mark the 
assured acceptance of elotinc are welding 
for joining mrinbers in the fiihrkiitiori and 
direction of steel structures of lerlain tyjK-s 
The framework of the Iniilding was en 
lircly electrically welded, both in ‘■lin|i fabri 
cation and in erection Not u siiijrlr rivet 
was used to join any of the vannm numbers 
of this heavy-duty building, wbieli no usures 
100 by 1.50 feel in plan 

The building was originullv dfsigrud for 
rivets and, the change lo webleil roonc, 

a more satisfactory job Morcon r, wilding 
mil only provided 100 pen enl joioi« in |il,o e 
of (i5 percent riveted joints, bin tlun wu'- 
an important saving both in uionec ami m 

The decision by the construction com|inii\ 
to Bubslilute electric welding for riKliog 
was bused upon experimental and sboii work 
Extensive tests made for many years were 
examined and a series of special tests were 
made which proved lo the engineers' satis¬ 
faction. the superiority of the welded Joint 
Three men operating “staple-arc” welders 
did all the welding in the fabrication of the 


structural steel, and a total of 14,694 linear 
inches of welds went Into this o|>erttion, 
which waa completed in 80 percent of tho 
time which would have been necessary had 
riveting been used The total number of 
welds made at the plant waa 4,171, which 
varied in length from 14 inches to two and 



Isower shelf angle, as welded to oolamn, 
OB which girders are filled 


a half inches In addition to the welding 
work at the shops, 780 welds were made on 
the job after erection One operator made a 
total of 4,294 inches of welds »n 120 working 
hours 


Tests have shown that two linear inches 
of A inch welding bead equals the shearing 
strength of a 94-inch rivet; but two and a 
half inches was adopted as a standard length, 
equal lo a 94-inch rivet in shear Actually, 
on the Canton job moat of tho welds are 
three inches long. 

The architects point out that in designing 
atructurea for welding, in the future, it will 
be poaaible to aimplify conaiderahly the 
atruotural work over the requirements for a 
riveted structure; since the connections could 
be made much less complicated than those 
noeesaary in riveted work. 


A New Way of Examining the 
Inside of a Rifle Barrel 

By means of an ingenious new device not 
only 18 it possible lo obtain an accurate 
image of the enure inside ofia rifle barrel, 
but the impresalon of it is recorded auto- 
raatlcally on a motion-picture film for future 
reference. 

This new camera is the first apparatus 
ever designed which makes possible the 
photography of the whole interior surface 
of a .30 caliber rifle barrel, with the im¬ 
pression recorded on a moving film. This 
development is to be credited to I. C Card 
ner and F A. Case of the Optical Inalni 
ment Section of the Bureau of Standards, 
and the invention is especially valuable to 
the United Stales Army in studying the 
wearing qualities and other characteristics 


of the different kinds of steel which are 
employed in the manufacture of various riflea 

The principal parts of this camera oooaiat 
of a tube or periscope about SO inches hmg, 
an electric lamp supported by a tube inside 
of the rifle barrel, by means of which the 
picture la taken, a prism which reflects the 
image down the SO-inch peritcope or pbotO' 
graphic lube, and a photographic film taken 
from a motion-picture camera At present 
this elongated camera is operated by hand 
but eventually it will be hitched to a small 
rlectric motor. 

As the rifle barrel moves back and forth 
along Its appointed course or track the mo¬ 
tion-picture film moves at a corresponding 
speed. This synchronism of the movementa 
of the gun barrel and photographic film 
obviates any blurring of the image which 
otherwise might be caused by the motion of 
the rifle baiTol The film-moving mechanism 
and barrel are connected by means of gear¬ 
ing Conventional rolls or spools are pro¬ 
vided upon which the moving-picture film is 
wound 

All rifle barrels, of course, wear out after 
continuous use over a considerable period of 
lime Some barrels, however, withstand the 
effects of firing for a longer time than others, 
due to the kinds of steel employed The 
new camera will not only serve the purpose 
of determining the course of wear of rifle 
barrels, but by observing the behavior of 
different rifle barrels in service the United 
Sutes Army will be enabled to choose auit- 
able steel for the maniifaelure of email fire¬ 
arms This camera scrutinizes the interior 
of a rifle barrel with the same fine accuracy 
that an X ray machine reveals a defect in the 
human body 

Those who have served in the army in¬ 
fantry will appreciate with amusement bow 
a device of this sort recently threw a com¬ 
pany of the National Guard into dismay. 
This company, a peacetime organization, had 
cleaned its rifles for annual inspection, and 
. though the men had labored hard in an 
effort to present immaculate rifle bores to 
the inspecting ofitcera, they had anticipatsd 
that he would inspect the borsa only in the 
usual manner of the past—that is, by hold¬ 
ing them up to the light and aquinting 
through them for ten or twelve aeoonda 

They were considerably diamayed, there¬ 
fore, when this officer put in bis latest an¬ 
nual appearance armed with a rifle bore 
periscope. Since this brought his eye into a 
far better pooitioii to inspect the rifle bores 
than it wo^ he ithen simply looking doom 
them in an almost parallel direotloB, he waa 
able to find large acoumulations of foreign 
matter that had eluded the eyes of the In¬ 
fantrymen. In short, this Infsntry twnpany 
received a vary low aeore os oleanlineas Of 
rifle .bocea. 



This view shows w»U support flanges w4d»d to spandrel hea ii i 
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Tkt difintitr at 
thi gaft. Dtftettnit 
raw material "tkall 
mat pan" tin alert 
teeter. Oat rtaion 
•wif ttlepitaet are 
made rtgii. 






jfiey shall not pass- 


W ITH this watchword 
of determination the 
French held back their foe at 
Verdun. Today “they shall not 
pass” is a watchword equally 
determined in Western Electric 
telephone making—only here 
it always means “defective 
materials and apparatus shall 
not pass.” 

Inspection, inspection, inspec¬ 
tion is the order of the day in 
this work of making telephones 
and telephone equipment. 


From the raw material stage, 
when strength tests and quality 
tests are rigorously applied, 
through every step of manu¬ 
facture, a telephone must qual¬ 
ify for service—and do so 
before a chain of critical 
inspectors. 

This insistence on high stand¬ 
ards of materials and work¬ 
manship is Western Electric’s 
day-to-day part in making Bell 
telephone service the standard 
of the world. 



^dstmt Etdetrtc 


MANUFACTURERS 


SYSTEM 
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Th e War Department of 
THE UNITT.D STATES OF AMERICA 


Ulltf /tiUMrirati tAtJfimtX iTiW*!* 


‘II IlNIUt) StAlTs OF AMKIK’A IN THF WAR WIIH 
Ml'tWAl URMAN CkWFRNMfNI AND FHl IMPERIAL 
iNp KotAl AUbTKO HUN< ARLAN CCVFRNMhNF 


Telephone Preparedness 



Learning to Use Our Wings 

^raj% are being pul to use in peace as well as in war. This depart¬ 
ment will keep our readers informed of the latest 
farts about airships and airplanes 

Condncted by Alexander Klemin 


In charge, Daniel Gutgenhni 


NiNt years ago, when this nation 
was preparing for war. it found the 
Bell Telephone System ready for 
service at home and abroad. The 
war found the Bell System prepared. 
From Its technical forces so needful 
to meet our war-time activities in this 
country, fourteen battalions were 
organized to carry to the front the 
highest developments of the tele¬ 
phone art. No other nation had so 
complete a system of communication 
to aid m mobilizing its resources No 
other nation was able to put into 
the held a military communication, 
system of equal efFectiveness. 

Fifty years ago Alexander Graham 
Bell, the inventor of the telephone, 
gave to the world a new art. He had 
the vision of a nation-wide telephone 


system by which people near at 
hand and far apart could talk to one 
another as if face to face. He fore¬ 
saw a usefulness for the telephone 
which could not be achieved ssith- 
out innumerable developments, 
inventions and improvements, to 
him unknown. But not even he foro- 
saw the marvelous apphcations of 
telephony which gave to the Ameri¬ 
can armies that fighting efiiciency 
which IS possible only when there 
is instant exchange of complete 
information. 

Since the completion of its service 
in time of war, the Bell System has 
devoted itself to the extension of the 
telephone art as one of the great 
agencies for the development cl tbe 
pursuits of peace. 


American Telephone and Telegraph Company 
AND Associated Companies 




WHYNOTEt-S:^-; 


MALLEABLE 

CASTINGS 

Rough or Machined 



A Book That Will Help Solve, 
Your Sawing Problems 



No Wing Floats 

A FLTINE, boat hovvcvrr broad ii* hull 
muy bo nords wma tip floali to prolocl 


igs from the water when 
from aidf to xlde Three 
c cffodiic, but ihrv in 
r of tho aeuplane witlioul 
> wav to tlir lifting ca 


plane, but. instead of wing lip floaM, wing 
stube an placed on iitbcr aide of the 
hull Thc8<* arc metal covered, can resist 
the impact of the water, and effectively in¬ 
crease llie rolling stability of the hull yet 
they provide lift and therefore do not dimm 
ish the aerodynamic efficiency 

A new English method of dispensing with 
wing Up floats IS really no different from 
that of the German design The lower wing 
of the English Electric Company’s seaplane 
fahown in our photograph) acts as u lateral 
stabilizer for the hull In precisely tlie manner 
as do Dormer's wing stubs. 

Dornii r's plane is not new. A seaplane 
of the same type was used by Amundsen in 
hJs Polar flight But the photograph makes 
interesting study nevertheless The two 


seturiiy against power plant failure) are 
beautifully streamline in llieir single nacelle 
The whole construction gives an impression 
of great sobditv There should not be much 
danger of the engine mounting giving away 
and ihe engines landing on top of the neou- 
pants even in a very bad landing The 
wing stubs from the hull not only increase 
its rolling stability but also serve to anchor 
the wing struts and relieve the upper wing 
of some of the air forees acting on it. 

A Mystery Bomber 


The (a clops, as tbe new plane is termed is 
perhaps the largest aingle-engined bomber 
ever built Its engine must develop at least 
700 to 800 horsepower Fully loaded it will 
develop n't miles per hour, and with a gross 
weight of 17,000 itounds it will carry a useful 
load of 9,000 pounds This in ilself will be 
a great achievement For a plane to carry 
over 50 percent of its gross weight in useful 
load is something we have scarcely heard of 
before. If such a useful load is indeed 
available, then the company's sUleroenI that 
the plane will hare more than sufficient fuel 
(Continued on page 264) 






Huther Brof. Saw Mfg. Co. 

Rochester, N Y. 


> Palm Beach, Florid. The cleveHy wtag atiatM eUmhaaW 

tna naccMity tor wtng tip Boata 
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At no time m45 1| 
years lias the 
high quality of 
AmexicanBlo-wer , j i . 
products been 
questioned 

AmericanBlower Company Detroit USA- 


Photograph shows one of the units 4n a typical industrial instaUation of the American Blower Venturafin Method of Heating 
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PROTECTION 

OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC¬ 
TURERS PROTECTED FROM CLAIMS 
OF INFRINGEMENT 


The use o< this on your letter-heads and 

in your idvcrtlscmcnts will ward off patent pirates 



All ContrOLCi hsiud arc Quarantced by the lruiet>enJence 
Indemnity Company with Assets of $6,700,000 

AMERICAN PATENT PROTECTION 
CORPORATION 

Incorporated under the l,iu'5 0/ the State of New York 

25 BROAD STREET 
NEW YORK 




VeMInc U b«lnc sumI widely In airplane conatmedon, at in tkU fnaelace of the 
Cjrelopt. A bomber mutt be proieclcd from tbe rear. The gunner, atandUnc 
np, can direct hit gona in almoat every directlan 


for a non-stop flight from New York to 
London Is entirely credible 

The Brhitit Air Ministry has recently an¬ 
nounced that It will discard wood oonatruc 
tion in all its new construction, and that five 
years will tee the British air fleets built 
entirely of metal From the photographs of 
the Cyclopt’$ construction, with which this 
note It illustrated. It would teem as if our 
Army Air Service were adopting tlie tame 
policy There is not much wood to be teen 
In the photograph of the glam wing, not yet 
covered with fabric so that the entire inter¬ 
nal construction is visible. Tlie two main 
girders of the wing, or spars as they arc 
called by airplane designers, are made of 
seamless chrome molybdenum steel, wlilch 
under certain conditions of heat treatment 
develops a strength of 200,000 pountJs per 
square inch, or nearly four tiroes at much 
strength for a given cross-eectlon as the mild 
tieel that goes into our boilers or sky¬ 
scrapers 

The wing girders are built up in exceed¬ 
ingly simple fashion. Two long tubes, run¬ 
ning the whole length of the wing, constitute 
the upper and lower "flanges” of the wing 
girder Short tubes of the same material, 
welded to tbe top and bottom beams, con¬ 
stitute the girder webs. Nothing easier in 
manufacture or assembly is imaginable. The 


wing ribs, which are parallel to the line of 
flight and tranaverao to the wing girders, are 
evidently of durslumio, and are also of good 
consituciional form. These ribs transfer tbe 
lifting power of the air on the fabric to tbe 
wing girder and also serve to maintain tbe 
aerodynamic contour of the wing. Airplane 
designers are now learning to build ihcae 
ribs with the utmost lightness. A huge rib 
of some 15 feet in length will weigh only 
20 ounces and yet resist s total load ti 
hundreds of pounds when tested to destnte* 
tion 

Perhaps this Is an age whore welding wlD 
largely displace riveting as a method of 
fastening metal to metal. We bear of welded 
boilers and even welded ships. In tbe 
Cyclops not only are tbe wing girden 
welded, but the entire fuselage likewise, as 
(4in be clearly seen from the first of our 
photographs, where, the lengthy longerons 
and the shorter tubes—top. bottom and sides 
—are all welded together without the use of 

A bomber is primarily an aircraft which 
can throw bombs on the enemy, but it must 
be able to defend itself from attack by agile 
singleseater fighting ships. It must have 
guns to sweep the sky in all directions. 
Hence the provision of very carefully do- 
{Continuod on page 266) 
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with complete assurance of uniform quality' 


'T'HE Master Brand appearing on Sheet Steel certifies that 
the material so stamped has been made to the Master 
Brand quality standards. 

The h^ter Brand has been adopted by the Sheet Steel 
Trade Extension Committee after two years’ study of a 
means t® insure consistent quality. It assures to the public 
and to the fabricator of Sh«t Steel products, dependable 
quality and service; it protects the manufacturer who prcp 
vides a product having a recognised, definite quality. 

The Master Brand is your evidence that the Sheet Steel 
you buy is of this standard quality. The Brand can be 
applied only by mills who have been licensed to use 
it and whoK product is subject to regular inspection. 
It represents the quality standard of the Sheet Steel Trade 
Extensiem Gommittec , . . and this Committee assures you 


the standard will be mamtained Dominating advertising 
through national, architectural and building trade maga- 
zmes will establish the significance and value oi the Master 
Brand with distributors, fabricators and users of Sheet 
Steel and Sheet Steel products. 

In every branch of production and commerce, in the auto- 
motive field, in the electrical industry, in railroad service, on 
the farms of America, in office, factory and home wherever 
Sheet Steel is used— every buyer will know that the Master 
Brand stands for economical and lasting service. 

Existmg markets will be increased, new markets will be 
established. The progress will be built on the solid foundation 
of that economy and value which follows the use of quality. 

A booklet, “Sheet Steel Service to the Public,” mailed 
on request. 



KXTCN9ION COMMITTEE 

OUVCR BUlLJStNS 


PITTSEUfiaiH PENNSYUVANIA 














TOUGHENED 
BY TEMPERING 
AND TUNGSTEN 


wn m»ke of H»ck Saw blade ttccl 
a high percentage of tunga 
' ' -. wearabi 


iibty 
made 
for both 


'olaJt for tpfry bmek saw pttfb9St 
Jtrilt for your (FBE copy of Hack 
law-olopy^tlnkMik a^mt hmk sawsug. 


which gives the" blades greater i 
Hard Edge Non-breaking Blades a 
for hand use All Hard Blades are 
hand and pojver machine use 
Back of every Simondi cutting tool is the 
ewenence of a near century inthemanufiiaure 
of tenured steel cutting edge-s Let the name 
“SIMONDS” be your constant guide to cutting 
tool quality 

SIMONDS SAW AND STEEL COMPANY 

FITCHBURG, MASS 
"Tfu Saw Makert" Btiabluhed 1832 

Branch Store* and Service Shop* in Principal Ciltc*. 


Must be Driven to Destination 

The machine without a record to make, runs with no 
destination. With no production-goa\, there’s no refil 
drive in development or in operation. You get results 
when you set a mark—a standard tasl ^—for output. 
Indicated, and watched to completion, by a 


Counter 


This Small Rotary Ratchet G)un- 

tei (No 6) count* rrcipiocaling movc- 
menU of llie lever, ai required for record. 

ing the output 




moved, the higher the 
number regiuered A complete 
revolution o( the lever regnler* 


adapted to no end ol counting pur 
by regulating the throw ol ihe 
Price, $2.00 (Ctil neor/y fu// 
Small Resolution Counter ol i 
model, . 1.0 $2 00. 


Re-Set Rotary Ratchet 

ordj the output ol punch ptette*. 
mrlal-itamping mar hine* and other* where a 
reuprocating movement indicate* an operation 
Keguiet* one lot eatli thiow ol the lever, and 
»cti bat.lr to lero horn any figure by turning 
knob once round Provided with Irom (our 
to ten figure-wheel*, a* required Price with 
(our figure*, a* illu*tialed, $1150 (Ll*l ) 
Eiquipped wgh lock and key* to prevent tarn- 
penng w ilh the record, $2 00 catra (Cut tea 
than half *tcc ) Set-Back Revolution Cotw- 
ter. $10. I Liu ) 


The Veeder booklet will 'ihow you counters to register increased 
production at ANY machine Sent free to all who may meet 
with the problem—in Invention, engineering or manufacturing. 

The Veeder Mfg. Co., 


Fignre li R. ,1. Manklttrick, left, aviation chief rigger, and Ueut. B. P. Don¬ 
nelly under whoae direction Runell chute* are being tested. Note Iwiata in lines. 
Chutes dropped in thia fouled condition open ahnoat upon leaving plane 


signrd gun-turrets at the rear of the an 
plane The gunner, if standing in the rear 
gun emplacement, can with a ft w movements 
direct ins two guns almost perpendirularlv 
down the sides of the body of the airplane, 
can swing ins lurrei round in a iirde or 
hrr his guns upwards at any angle Almost 
as much ingenuity is exerted by airrrnft 
designers in securing the greatest area of 
unimpeded fire a« in building the structure 
of the airplane itself 

A Novel Parachute 

I N experience with the standard Army Air 
Service |>arachul<, it has been found that 
no merhamsin is neressarv to o(>en it Once 
the rip cord has been pulled and the full ho< 
become rapid, the air is trapped m the tup of 
the chute into a compressed ball winch rap- 
iiily increases in size and fortes tile rhute 
out Army parachutes arc rendering the 
greatest possible service Their drawbacks 
are that they require skilful and careful 
packing, that they can be designed as a rule 
to open only after a fall of at least two 
seconds or something like 60 feet nf free 
drop, and that entanglement of tlie shroud or 
supporting lines during parking is a source 

J M Hiissell, formerly of the Engineering 


Division of the Army Air Service, claims to 
have invented a chute which is free of all 
these objections. The Russell parachute is 
novel in that it Is fitted with a aerlee of 
valves placed along the entire wall of the 
chute, which permits intake of air along its 
entire length instead of at a bottom opening 
only 

It IS claimed that tke Russell chute is use¬ 
ful for a drop from an altitude of as low as 
100 feet, that the entanglement of the shroud 
lines is not to be feared, and that the chute 
ran he packed without any special care 
Figure 1 shows the chute with lines twisted 
tlioroiighly, vet tests, with the lines in this 
ronrlition, have been completely sutcessful 
In Figure 2 the men at the right of the photo¬ 
graph arc indicating the air valves which are 
placed at various points along the chute. 

Jet Propulsion 

F or II hundreil years, perhaps, host* have 
been propelled in fallow waters by 
pumping water from the stream to the top 
nf a Lank, and then allowing it to escape at 
a (air rate of speed (tom the bottom of the 
tank, in a narrow jet The reaction of the 
escaping jel was sufficient to drive the boat 
forwurii, iven though the efficiency of the 
{Continued on page 2(>H) 



Fifure 2i TW* Uhistratlon shows s«ri«s of vsivot nlocod akm| the ontire wulL 
wHidi ollcwi bitalus of afr. No earner valve U uaod sriUeh U Alfaniiit from an 
oUior ehataa. Russell claims that eantw viOva alhsara osMtUa jsvasaam la Otfti 
ehma or heaps It from opanin«. WHh hb ehMa the ah- «aU lit aod hoMs its* 
wall open, as there is no ontlet in Ihe cmitar 
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Do you do 
this, too? 


T HEY’RI, v.t\ strut 
111 tlu poliLi dip.iit- 
meiil at inspi-Ltiiiii time 
And this officer’s jirnhlem 
used to be jtclliiij; his 
I oat collar -dandruff 

Not an\ more, thnut;h, 
because now he's leainid ,i 
u ay to coi rei t it If you’re 
tioubkd till same wav 
toil'll bi tjl.id tor this sug¬ 
gestion 


I'hr uiisiglilli "white eual 
collar"—showered with dan¬ 
druff—IS rapidli going out ot 
Mvl«. 

And the wa\ to correct it is 
a ven simple one Just inaik 
down the follow mg slateinciil 

I istenm and JanJiujJ do 
not (/ft alon(/ Inc/ttliiT 7 n 
the Listernu treatment it V'U 

Just appli I isteniie, the safe 
antiseptic, to the '(.alp Cienei- 
oiisU , full strength Massage 
It III sigorousK for sesiral 
minutes and cii/ns lhal ilc.iii, 
tingling, exhilarating feeling n 
brings 

Aflei siiih a ireaimenl ion 
knoi~ \oiir sral|i i' anlisepti- 
calli clean And a clean si alp 
iisualU means a healths head 
ot hair, free from thal iiuisanri 
—and dangir signal of bald¬ 
ness—daiidinff 

Vou’ll thank ns for passing 


/ istrnm -/ amh, it 

Company, kairi/ / o 


o 


A CHALLENGE 

W«*U make a little wager with yoa 
that If you try one tube of Llatertne 
Tooth Paate, youll eo«e back #«• more. 
LARGE TUBE—J5 CENTS 
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Diagram oi Mekrt reacUoa «agte« for airpUuiM 


for while the lower grades of 


are increasingly used for heavy- 
duty crates and boxes, HARO 
MAPLE in the better grades 
serves a multitude of practical 
uses in every industry. The supe- 
rionty of climate-hardened, slow 
growth Northern HARD MAPLE 
for industrial flooring is, of course, 
well known to every factory 
executive. 

Michigan and Wisconsin HARD 
MAPLE is one of the hardest 
hardwoods and excels in other 
natural advantages which not 
only insure the ruggedest type 
of crates and boxes, but result 
m maxunum serviceability for 
manufactured articles and machin¬ 
ery, These qualities are common 
to all grades of HARD MAPLE— 

Graatar itransth, laM woisht 
Ability to •Umd •tmliu aiKi bard 
knock*. Bettor •crow-koUing and 
mil-holding power. Reaictanee 
to MTore wear end •farinknge. 

HARD MAPLE crates and boxes 
mean less freight, smaller bulk, 
safer transit and better protec¬ 
tion to the contents, especially for 
export or for heavy'shipments 
like machines. 

HARD MAPLE parts in imple¬ 
ments, machines, tools, automo¬ 
biles, furniture appliances and 
buildings, stand up under the 
hardest kind of use and abuse— 

—nor l8 th*t «11— but the fuH Mory 
oi HARD KARLE i> induitrlally 
told in the HARD MAPU Hand¬ 
book, 60 pages, 32 llluetratione. 


meofaaniam was poor. The lyttein hat alao 
been employed on Hfeboau, where in eacMd- 
ingly rough water neither oara nor a acrew 
propeller give aaaurance of propulaioa. la 
it poaaible that the principle of jet propul- 
alon may be applied to the airplam? We 
read in the London Engineer and in AuiO‘ 
motive Indiatriti that the French Service 
Technique de fAeronmaique ia testing out 
an airplane power plant Invented by H. F. 
Melot which I* baaed on die prineij^ of jet 
propulsion, the energy of the gas being oon- 
verted directly into propulsive effort without 
the intermediary of connecting rods, orank- 
ahaft and screw propeller. 

The latest form of Monrieur Melot's in 
vention is shown in disgrsmraatic form. If 
gas under high preseure after combustion 
were allowed to escape from a chamber in 
a narrow jet, iw velocity would be tremen¬ 
dous Now the reaction of the gas would 
be proportional to its niaM and to in velocity 
of exit The kinetic energy of the gas.would 
be proportional to its mass and to the square 
of the velocity For a ;ei issuing witii great 
velocity, the reaction would be small as 
compared with Uie tremendoua Iom of Idnetle 
energy at exit. To improve the efficiency 
of conversion, the gases of combustion must 
be mixed with sir inside the appsratus. so 
that the speed of discharge is decraaaed 
while the mass of the discharge is increased. 
This explains the presence of the four air 
injectors shown in our diagram. The ex- 
haiiat gases pass from the combustion 
through a pipe and meet four air injectors 
each somewhat larger than the preceding 
one. Each injector draws in s larger quan¬ 
tity of air, so that finally a mass of air and 
gas emerges at a relatively slow speed. 

Monsieur Melot started his experiments 
five years ago. Even at that time, he under¬ 
stood the necessity for the air ejectors. But 
in his early work, he simply bunted kero¬ 
sene in a combustion chamber lined with 
fire bnck This was exceedingly simple, 
but the kerosene, not being compressed be¬ 
fore ignition, could not develop the Ugh 
pressures and the combustion efficiency of 
the internal combustion" englue 

The Uiesl form of the Melot reaction 
engine embodies what is really a two-cycle, 
internal combustion engine. The new device 
consist* of a lionsontal oytlnder inside which 


there are two walls forming a obamber. In 
each wall there is a spark plug for Starting 
the engine with gaa injected under pressure. 
Tliere sre three series of snnnlar ports, the 
cSntral orifieet placing the carburetor in 
oommnnioation with the chsmber, and the 
end porta being in oommunioation with the 
exhaust pipe which leeds to the first air in¬ 
jector. 

Inside the cylinder is a piston which 
moves freely from ene aid to the other. It 
has concave faces and sleerea with ports 
corresponding with those in the cylinder. 
It is suited by injecting the gas mixture 
under pressure and igniting by one of the 
spark plugs. Subsequently the speed of the 
piston IS sufficient to relse the pressure of 
the gas to the point of self-lgniUon and the 
engine continues to run without the com- 
praasor and the spark plugs. The piston 
sleeve* are arranged to open the exhaust 
ports at such a point as to ensure the burnt 
gases entering the exhaust pipes at the high 
CTl velocity 

No information is aa yet available as to 
the exact efficiency, ahliough this is said to 
be Mtisfactory, and for every two poOnd* of 
weight of apparatus one horsepower is de¬ 
veloped 

American investigations on the subject 
have put in dotrbt the poeaiblllty of obtain¬ 
ing any great efficiencies, but for exceedingly 
high-speed planes the simplicity of the appe- 
raiDs and the elimination of the propeller 
lead us to think that further developments 
arc worth watching. 

Wind Tnnnel Modek 

O UR photograph has a double interest. 

It atews ua Commander John Rodgers, 
U. S N., who waa in charge of the Hawaiian 
flight last autumn and who has now uken 
over the duties of Assistant Chief of the 
Bureau of Aeronautics in the Navy. And 
it abo ahows ua aome beautiful wind tunnel 
models of navy seaplanes, used for testing 
in the aerodynamic laboratory the effioiencr 
and stability characteristios of the futl-sised 
plane Since even e slight chsage in the 
contour of the wing may induce an impor¬ 
tant change in its aerodynamic characteris¬ 
tics, these models, psrticulsriy as regard* 
their wings, have to be made vrith exceeding 
accuracy. Sometimes intrioate model wing 
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•iit^ t« neUl ure owde to accUMtety m 
to 1 m within 1/1000 of m inch. Thore 
k nothing in the model noker'i art to equal 
thk aeouracy, not even in the oonetruotion 
of yacht modeU, formerly oonaldeted itt 
crowning achievement. 

Our New Automatic Safety Code 

T he International Convention for Air 
Navigation held at the Mme time ae the 
peace negotiations at Vmailles (October, 
19191 kid down definite rules and regula¬ 
tions for aerial navigation. The United 
Statea alone of all the great powera has 
failed te ratify this convention, whose adop¬ 
tion has greatly increased the security of 
fli^t Hi Europe, Canada and South America 
Sinoe there has not been enacted in the 
United States any Federal legialatlon in re¬ 
gard to air travel, American flying is almost 
completely unregulated. And unregulated 
flying may be dangerous to the public and 
the Biers alike. It ia therefore very satis¬ 
factory to see the Society of Automotive 
Engineers, the Bureau of Standards and the 
Aoienoaa Engineering Standards Committee 
collaborate in producing the Aeronautic 
Safety Cede, which covers every phase of 
aircraft operation: structure, power plant, 
aquipment; signals; airdromes and airways; 
traSk rales; qualifications for airmen, and 
ao on. 

While this code is not mandatory it will 
be of great utility in acquainting operators 
and the public alike as to what should be 
done to promote safety. A boiler safely 
code, or a code for testing steain rjigines 
no longer offers much romantic interest 
But the Aeronautic Safety Code la spile of 
its formal presentation still contains para¬ 
graphs that appeal to the imagination Some 
of them follow; 



*The wliok control ayateni diall be ao 
arranged that it ia impoaaible for it to jam 
in any part as the raadt of any oenceiv^ln 
sequenoe nf moveawnti.’’ We can readily 
Imagine the fedinga of a pilot who Bods hla 
controls jammed. 

‘‘The eontrol merdunkm shall be arranged 
ao that it cannot he jammed by loose obiiti 
inside the fiMekge, baggage under the aMta, 
the clocfaing of a pilot or paasenger. . . .” 
We can remember one aooidsnt where the 
rqddw bar was enungled in a lady's modar- 
ately long tidrt, with fatal injury to pilot 
and paasenger alike. 

We always think of flying as an open air 
pToeaeding, yet in an enolo^ cabin pasaen- 
g«a may be very greatly discommon by 
laek of ventilation and the ptssenoe of gaso- 
Um fumet. The Code intkts on 7W Onbic 
faat of fnafa air per hour for every paeeen- 

Nothing te eo Wrtilying ae fire in the 
«M jot, Wilfc akvie pnoaodoae, the danger 





Quantity Production — 
tfie Governing Powerf Costs 

But for quantity production countless modern con¬ 
veniences would be luxuries at prohibitive prices. 

Today there is a motor vehicle for every si.\th person 
in the United States, (.^antity production has made 
this possible. 

This is a machine age—an era of rapid, accurate, eco¬ 
nomical adaptation of natural products to the needs 
of mankind. It is an age of precision in quantity 
production at low cost made possible by the art of 
Grinding. Not the humblest machine shop in the 
industrial world can operate without Cirindmg. 

High and uniform production and low costs came 
with the discovery and development ot electric fur¬ 
nace abrasive materials, the perfection ol the grinding 
wheel and inventions of grinding machines—now 
essential tools of industrv. 


Norton Company 

WORCESTER. MASSACHUSETTS 
New York Chicago Detroit Philadelphia Pittsburgh 

Bmxttt Plant —Bauxite, Arkansas Ahrasxvt Plants —Niagara Falls, N Y., and Chippawa, Ont 

GriwUng fFht*l Pkntt —Worcester, Mass.] Hamilton, Ont ; La Courneuve, France; Wesscling, Germany 



Norton electnc furnace abraaive* 
arc trademarked “Alundum” and 
“Cryatolon. ” 

Norton Grinding Machme* for 
grinding cyhndncil work include 
type* for cronkpin, crankahaft, 
camihaft, car wheel and roll 
grinding. 

“Alundnm” and “Cryatolon” 
trademarka oko repreoent bonded 
refractory laboratory ware, heavy 
refnetoriea, cemenu and porous 
plates. 

Norton Ploon include Alundum 
floor and itSir die, moaoici, treads 
and aggregate*. All are non-olip. 
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You laii'f stump >rll(m vStrand with hard 
work, nor with heavy dut\ 


The wire loi this unusual rope is espetially 
inipoiteil—and one strand is painted Yellow' 


Motoritts 

C«rry a Banlinc Autow- 
line in your car and 
aafeguard your apare 
tire with Powerttrel 
Autowlock Both are 
made of Yellow Strand 
Ask your accessory 
dealer. 


to protei t joii 

In adiiition to Yellow Strand Wire Rope, this 
pioneer manufacturer also makes all standard 
grades, for all purposes. 

BRODERICK & BASCOM ROPE CO. 

843 North Firat Streat, St. Lotsit, Mo. 
tuun owes ta4 WsrskMMi 76 Warran St.. N«w Yerli City 
Wwtsra OftK* Saatlle Fsrt.ms St Louk usd SaaMle 

Authonxad Dtattrt tn all InduitncU Localttie* 


IfeUow Strand 


1¥IRE ROPE 



Ice Making and Refrigerating 
Machinery 

Corliss & Poppet Valve Engines 


INSOLUBLE 


"SOLUBLE" TREATMENTS PETRIFY 



UNISOL MFC. CO , Jersey Cfty, N. J., U. S. A. 
.SiME DAKBr A <'o Lid , Smtmpon. 8 8 


I 



of fire may be almost rompletoly eliminated 
The Code lias »onie very wise rules on the 
subject of brt prevention Gasoline tanka 
are to be located ai‘ far from the enirinc as 
practicable, if poesjbic on the winji'* and not 
in line wilb the eneine All tanka must be 
KO constructed aa to withstand ahoi k vibra¬ 
tion and dialorlion A file wall elicet steel 
with asluatot batkiiiji. must aeparale the 
engine completely from tin n-.! of the fusel 
age or ii.iielb There mint be lio inflam¬ 
mable filliiigM ID tin cabin Air intake, of 
tilt carburetor-, niu.l op< ii completely outside 
tile engim <ov»ling ao a. to eliminate the 
danger of iiack-firt- igniting a .olleclion of 
gasoline vapor under the cowling Thear 
precautions are aimple. but, ala*, not always 
followed. 

Landing gcara on new designa are to be 
dropped from heights of almost three feet to 
lesf tlieir alreiigih or at least designed to 
withataiid aut h severe imparls 

Airdromes must have wirelesa, beacons, 
and so on 

Collisions seem almost impossilde in the 
air. yet they have happened. The Code 
defines right of way as carefully as the 
traRic regiilalions of New York City 

.Altogether the Codi is a mine of simple 
and useful informulion and rules and its 
study by operators will do a great deal to 
make American flying safer 

A CuriouH Suggestion 

nr Harlow Flying Torpedo seems to have 
aroused lulerrst in Congressional circles 
and till idea is a curious one Tliercfore, 
we feel justified in describing it, with many 
teservalions as to its practicability The 
torpedo really constitutes the fuselage and 
lull surfaces of a large twin ongined airplane 
with a long range of flight Rigidly fixed to 
this twin engined plarte and below it, is a 
sinull pilot jilanr The pilot controls the 


isrgc machine by electrical devfcos, ean re¬ 
lease his own eraft at a certain point and 
also limes the release of the torpedo from 
the rest of the struetiire of the large airplane 
From the time of tts release the torpedo is 
to be controlled liv gyroscopic devices. Per¬ 
haps the two sketrlii-s give a better idea than 
our description of the principles and func¬ 
tioning of ihe device, Tlie pilot plane on 
the outward flight draws its gasoline from 
the mam tanks, and therefore noeil only 
carry «uffieietit fuel for its own return 
journey 

Here are a few of the objections which 
immediately come to mind- 
The inventor claims a range of 1.000 miles 
on the outward journey for his device. The 
lone pilot has to liave extraordinary powers 
of endurance to fly unaided a distance of 
2,000 miles 

It is easy to speak of electrical devices 
controlling the large machine, but it is not 
so simple to control even the ordinary twin- 
engine airplane for one man, and there would 
he quite a number of electrical and mechan¬ 
ical r.omphcationB to overcome 
If the torpedo i» to fly a thousand miles, 
part of the time there will be no sheltering 
darkness, and at such tune the craft would 
be entirely at the merry of enemy scouts-— 
It would nut have the multiplicity of guns 
and gunners which a bumbing plane always 

Tile launching of every torpedo would 
mean the loss of a plane and valuable mutom, 
m contradistinction to ordinary bombing 
operations where the bomb alone )« laum lied 
In ordinary bombing opcrationa, given suCh- 
cient altitude the bomb can be launched at 
a good distance from the objective 
In aeronautics it is never safe to discour¬ 
age any device, but there are in this inven¬ 
tion quite a numlier of difllcultips to cun- 
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l^dmce Note» 

Setting the Clock in Camp 

' Few ounport hav« escaped the annoyance 
of finding that they have forgotten to wind 
the only watch in camp, and (hat they 
therefore without Itnowledgo of the time 

Sunrlee and sunset move, in the latitude 
of New York, over a range of some three 
hours; and on a given day the sun itself, in 
its apparent motion across the sky, travels 
fast near the horizon and slowly near tlie 
meridian. There is, however, one feature of 
sun time which is fixed; the sun is at 
highest at noon This makes it easy 
determine the time quite accurately. 

Erect a pole of any height and meaaare 
the length of the shadow which it casl 
early in the morning aa is convenient With 
the poJe as a center, swing a circle, using 
this distance as radius. In the afternoon, 
after having contracted to its mtnimuin and 
again lengthened out, the end of the shadow 
will again reach this circle Then the sliadow 
at true noon lay half-way between the two 
points tlius marked. If the watch ' 
started at the time of the morning obai 
lion, the correct lime at the moment of the 
evening obaervalion is obtained hy dividing 
in half its record of the elapsed time 

Thus, suppose an early reading were taken, 
a shadow length of thirty fool seven inches 
noted, and the watch set going from the eight 
o'clock mark. The afternoon shadow, let 
say, reaches the same lengtli as 4.42 by the 
watch The elapsed time is eight hours, 
fortv-two minutra. Halt of this was before 
noon, the other half after. The correct lime 
at the moment of the evening reading 
then 4;21 

The longer the period of tlm day over whioli 
ilie lest runs, the greater the accuracy 


How Long It ■ Soed't Life? 

Beet seeds retain their germinating power 
for 17 years, sccording to experiments re- 
< enlly conducted by Professor K Dorph- 
Petersen, of the Danish Seed Tesling Sla 
lion A considerable number of these seeds 
were stored away seventeen years ago and 
some were withdrawn every year for experi 
menu. The tests showed 85 percent of germi 
nation tlie second year and twenty-four per 
cent the seventeenth year of dormancy .Seeds 
of white clover germinated after twenty five 
years Only a few grass siieries tested 
showed much life after seven or eight years 
it would also seem tliat environmental con 
dilions may influence the length of lime a 
seed may remain alive 


Grafted Orangcra and Lemons to 
Crow in Deserts 

The cultivation of oranges, lemons and 
other citrus fruits in regions that are at 
present loo arid for them is expected to 
result from ihc accidental discovery at the 
U S. F.xperimental Sulion al Indio. Cali 
fornia. of the proper method of grafting 
flowers and fruit on the Australian desert 

This is the only plant thal is closely 
enough related to citrus fruiu to permit 
grafting, and that will also grow under des 
ert conditions in alkaHno soil, and in greater 
cold than other citrus species will stand. 
Therefore, as ■ stock on which citrus fruits 
may be grafted, it has long been expected 
to extend the range of orange and lemon 
(ulture into regions hitherto unsuitable for 
these fruits. 

The only difficulty thus far met willi has 
been that this speeles would not produce 
seed, no matter how generously irrigated. 
No seed, no grafting stork! A specimen 
that stood near an Irrigated terrace, and 
received a constant small trickle of water 
surprised workers at the station hy break-, 
ing into bloom; whereas other trees that 
had had their roots copiously' flooded once a 
month refused to put forth a bud. This hint 
was therefore that the trees really needetl 
a mmstant though small supply of water. 
Instead orf intermittent floods An abundance 
of young teedTmga are now available for 
{iropagation puepoaea. 



The White Pine Situation in 1926 

THetv IS no longer any reason why the man who 
must have Genuine White Pine cannot get it 


Y OU hear less today than you used 
to about the scarcity of White Pine. 
The rf^son is that in almost every com¬ 
munity there is a growing number of 
lumber users —foundry men, pattern¬ 
makers, skilled carpenters and fine ar¬ 
tisans of one kind or another^—who can¬ 
not be satisfied with any other wood 
than White Pine. 

These men know White Pine for its 
remarkable durability under exposure 
to the weather—for its fine even texture 
—its ease of working—its ability, once 
in place, to hold true without 'warping 
or twisting or opening at the joints. 

They have used other woods and they 
know the difference. 

And because they have continued to 
demand it you will find in almost every 
community today at least one of the lo¬ 
cal lumberyards carrying a stock of Gen¬ 
uine White Pine and tniilding a reputation 
for personal service and fine quality 
lumber that helps them to sell many a 
bill of ordinary dimension and boards. 

T 'HAT makes it increasingly difficult 
for the man who tries 
to induce you to accept a 
substitute on the ex¬ 
cuse that “you can’t get 
Genuine White Pine any 
longer.” 



To disprove such a statement you 
have only to walk along to his competi¬ 
tor’s yard and select just the pieces you 
want for the work in hand—not one 
of the woods sometimes sold as White 
Pine, but Weyerhaeuser Guaranteed 
Genuine White Pine,each piecespecies 
marked for yourprotection-made, proc¬ 
essed and seasoned according to Wey¬ 
erhaeuser standards of manufacture. 

I F your local dealer does not have the 
particular grade of White Pine you 
want, have him get in touch with the 
nearest Weyerhaeuser representative 
or write us. 

Weyerhaeuser Mills are manufactur¬ 
ing year in and year out hundreds of 
millions of feet of Genuine White Pine 
available to dealers in carload ship¬ 
ments from any one of eight different 
mill stocks, or mixed car shipments on 
24-hour notice from a large centrally 
located distributing plant. 

It is remarkable how cum if is to get \\’hite 
Pine when you find the dealer who is mer¬ 
chant enough to rccogni/.e that the biggest 
sales leader he can have is a regular follow- 
mgotlocal bu>er.s,whoknow 
from experience that even 
at a higher price per thou¬ 
sand feet, Genuine White 
Pine HI terms of the job in 
15x5^^ ^ hand is more economical in 

the long run 


WEYERHAEUSER FOREST PRODUCTS 

SAINT PAUL- MINNESOTA 

PrinUcers for Mmttry of panern and fleuk lumbar, factory grades for remanufacluring, 
lumbar for boxing and tratiug, structural timbart for indusirtal building And aach of 
Ikaaaitants In tkaspaiias and type of wood bast suited for the purpose 
Alto produaars of Idaho Rad Cadar polas far lelaphone aud electric transmission hues 

K P«rMI Produeta an a,MribulodlhnMXhchaMtablUhxltnd* channel, far ihe Weyerhaauker Sale. Camnanr, Spokane Wai 
DllMan u 208 So. La Satin Si. Chraago; 220 Broadwar. New York, U«ln|ton Bld| , Baliiioore, and 806 Plymouth Bid* . M.o. 
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"‘"‘Your radio is always top notch, 
What do you do to keep it 
so full of pepr^ 


Keeping your “B” batteries 
full of pep, without frequent 
renewals, is simply a matter of 
using the right size Evereadys 
for your particular set with a 
“C” battery*. 

The rule which determines 
the right size “B” batteries to 
use is so simple no one can 
make a mistake, and once 
learned it definitely settles the 
question of “B” battery ser¬ 
vice and economy. 

0« 1 to 3 tubes—Use 
Eveready No 772. 

On 4 or more tubes — 
Use the Heavy Duty 
“B” Batteries, either 
No. 770, or the even 
longer-lived Eveready 
Layerbilt No. 486. 

On all but single tube sets 
— Use a ”C” battery. 

When following these rules. 
No. 772, on 1 to 3 tube sets, 
will last for a year or more, 
and Heavy Duties on sets of 
4 or more tubes, for 8 months 
or longer. 

These life figures arc based 
on the established fact that 


•Note In »ddition 
hich tn Ev«-mly “P 
B" b»tlrrie«. Jt will add 


tUobl^ciatWe without It 


A qiia?ily of 


the average year-round use of 
a set is 2 hours a day. 

A pair of Eveready No. 
772’s for a 5-tube set instead 
of 2 Eveready No. 770’s or 2 
Eveready Layerbilts No. 486 
—looks at first glance like 
an economy because of lower 
first cost. But in a few months 
the 772’.s will be exhausted 
and have to be replaced. After 
the same length of time the 
Eveready No. 770*8 or the 
Eveready Layerbilts No. 486 
will still be good for many 
more months of service. 

We have prepared for your 
individual use a new boolclct, 
“Choosing and Using the 
Right Radio Batteries,” which 
we will be glad to send on re¬ 
quest. This booklet also tells 
about the proper battery equip¬ 
ment for the new power tubes. 

ManufacturfJ and guarantttd by 
National Carbon Co., Inc. 
New York San Francisco 

CanodUn Natkmal Ca^Kjo Co., LhnUed 
Toronto. QnuHo 


Tu«d*y nijthf mrin* Eveready Hoof—9 P M. 
Eulrra Standard tfte ioUoviiig 
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Radio Batteries 

-they last kmger 


Radio Notes 

A Review and Commentary on the Progress in Tius Branch of 
Rapid Communication 

Conducted by Orrin E. Dunlap, Jr. 



Ruby’s Range Is World-wide 

The nfw Britioh station at Rugby. Eng¬ 
land. with Its total power output of 1.500 
kilowatts. IS being heard in all sretiuns of 
the world according to reports reaching the 

Two-thirda of the power is used for wire¬ 
less telegraph communiratioii and one third 
IS reserved for long-distance radiophone en- 
perimrnis. The code messages will be broad 
cast on long and short waves. The radio 
telephone plant is designed to cover 5,000 
miles Twelve masts, each 820 feel high, 
hold the aenal wires aloft It is expected 
that the long and ahort-wave equipment at 
Rugby will insure satisfactory tranimitaioa 
to every part of the Empire throughoot the 
twenty-four boura. 

ForeaeM BroadcoBting of Heat 

DnoADCASTiNc of beat by radio is pre¬ 
dicted by Profeaaor S. E Dibble, of ibe 
Carnegie Institute of Technology and Presi¬ 
dent of the American Society of Heating and 
Ventilating Engineers. He contends that It 
IS no more improbable to broadcast beat 
wavea than it is to broadcast sound waoea. 
But. before ibis can be done, he points out, 
research workers must discoror instruments 
to control heat waves, chiefly a detector 
which will intercept the waves, hold sad 
amplify them. 

“Tranimtsauifl of heat by atmospherk coo* 
ductivity ia eaaential becauae of the gradual 
exhaustion of the elemenu of fuel,” said 
Professor Dibble. *Th* day is nol far off, 
in my opinion, when we shall see huge oen- 
traliied beating planta broadcaating heat to 
homet, Induatries and office buildings Out 
hope IS to incline the activity of rcsesRch 
meo toward tbia objective. We know that 
heat iravela through apace, throogh solids, 
and when we once learn how to pick up 
those wsves and oontrol them, hettiM 
throughout the world will be rovolutlontoad. 
Heal bwadcasting wUl ama better bhaltb 


to the public, becBuae it will eliminate from 
the air the impurities of present-day boat- 
making systems " 

Radio Centre for New York 

A Radio Centre has been established as a 
permanent exhibition and market for radio 
products by the Bush Terminal Company, 
of New York Two floors in the Bush Ter¬ 
minal Sales Building and more than 20ff00 
square feel of space has been leased to the 
Radio Centre, Incorporated. Colonel S. H. 
Mapes IS President of the new company. 

The Radio Centre is intended to br ■ sort 
of bourse fur radio manufacturers and a 
service market for buyers Instead of travel. 
iDg from one end of the city to the other 
to make comparisons, the buyers can see 
the products of many manufacturers under 
one roof. Sound-proof booths have bean 
installed so that each exhibitor can have 
absolute privacy and the radio parts can he 
exhibited under actual working condftioiu. 


Madrid Broodoosta at Late Hour 

Maoud. Spain, suys on the air later than 
most of the other European broadoasten, 
and may be beard between 7 and 8 P.M- 
Eastern Sundard Time, on the SSimtet 
wavelength. Dance roualc is generally tiie 
feature on the late Spaniah program. 


KMOX Pay* Tolont 

KMOX, “The Voice of St. Leuia,” pay* ita 
program artists according to reporta from the 
studio. The payroll for entertainers aod 
sution staff touis spproximately 13,000 a 
week. 


Yncaton Uoaied for Static 

The crashing and grinding staole ootea 
which dlstncba raifio Ustetwrs to the ifglted 
States orif hMtet la the ttmoephere of 
tan and Meakte. oceer^hg to Dr. L, V. 




SCIENTITtC AMERICAN 


273 





Austtn. of the Bureau of Sundarda. It ia 
believed that “upaJde^wa” lighiaing, trhich 
ooniiata of a iteady diacharge of electrical 
energy from cloud* into a conducting layer 
high above the earth of Central America, it 
the chief aonrc* of autic. 

Obaervations ahew that there are three 
tygea of atatic diaturbancea, all of which 
originate from different cauaet. The frying 
or grinder notae ia known aa grinder lUtic; 
and it ia the moat tronbieaome. Sharp citcka 
otuaed by a lightning storm form the aeoond 
type of static, and a hiaatng sound, caused 
by heavy snowstorms, is rated third 

When Marconi made a trip across the 
Atlantic in his yacht EUetm in 1922, he 
made ettenaive obaervationi o( stauc He 
reported that ap to about half-way across 
the aea, the disturbances appeared to be 
coming from the vicinity of (he African 
coast At more than half-way aeruas, the 
strays apparently originated over the Amen 
can continent. 

Teats made by radio engineers reveal (hat 
up to very high wavelengths, the increase in 
static’s Intensity u proporilonal to the ware 
length. It has been estimated that static 
is about 20 limes as strong on 17.000 meters 
as at 3,000 meters, and that above 25,000 
meters there is a decrease in the static 
inlenaity. 

Observation* made at atalions along the 
Allantie aaaboard indicate that strong static 
in the afternoon and night is produced in 


the southwest Static picked up in the morn¬ 
ing and in the winter seems to be evenly 
distributed in regard to source 
Static noise is usually at a minimum about 
1 ;30 A.M, and fust after dawn, when there 
ia a deathlike silence in the ether. It* mam 
mum volume is reached from 10 p.is. to mid 
night. If static is noisy from about 6 a.m 
to 10 A.M., It can generally be taken as a 
warning of an approaching electric storm 
or a decided change in weather. 

lip to the present, there Is ao device or 
system to entirely eliminate static The 
strength of an incoming radio impulse at the 
receiving set it estimated to be one-millionth 
of an ampere Thus, it can be readily under 
stood that a heavy charge of lightning, more 
powerful than all the brnadcasting stations 
put together, hat a great influence in the 
ether and should have little difficulty in 
sending a click around the world 


Germany Extending Radio on 
Trains 

Radio telephony on board German trains 
between Berlin and Hamburg has been s<> 
successful that other trains are to he 
equipped, according to Ernest Schmitz, a 
representative of the German railroads, who 
recently visited the United Slates. 

"Despite the noise inseiiarabie from a 
train.” said Mr Sehmitr, "and despite ibe 
constantly changing dittance over whicli a 




Steel Sheets that Resist Rust! 


T he destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 



Apollo 

BEST BLOOM A GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 

This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products Send for Facts booklet. 


5heet cMill TSvducts 

Bteok ebMto for pvrpMM. Apollo 
Ooppor 

v«Bli«4Blioot«,Oiiivwrtikn4T%ak atook, 
‘ aidlnc ProdvoU, 



Products 

Arnttrlcwn Oak« M>d imorlo^ Oh*rooal 
HrltfhtTla Plates, TffiS9«r« Till Amarl 
cao Old Btylo aad Amencan Ntun^ihodd 
Uoodag Terne Plat«a. MP HooAac Tla 
rialem Hlack Plate tor all pofvooM 
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Longer mileage and greater cush¬ 
ioning are built into Firestone 
Truck and Bus Pneumatics by 
Chmi'Dipping — the exclusive 
Firestone process that insulates 
and impregnates every strand of 
every cord with rubber—mini- 
mixing destructive friction and 
heat and keeps these big tires 
cool on long runt. 

To hold these tires on the rims 
and steady the swaying load <»i 
the turns, Firestone provides a 


special taper toe bead and flap 
that makes easier driving and 
more comfortable riding at full 
speed. 

Firestone Truck and Bus Spe¬ 
cialists are factopr trained to 
study the proper tires srour truck 
should run on—weigh your loads 
smd see that your tires are prop- 
o-ly serviced. See the neareA 
Firestone Truck Tire Service 
Dealer to maintain schedules at 
lowest cost per mile. 


MOST MILES PER DOLLAR 


firestone 


AMERICANS SHOULX) PRODUCE THEIR OWN RUBBER 




IDsfs FRBBTrUl 

■T3£r,5r_“:r- 

eanBaao 

-PATfeNt"Pibll SALS. - 

ooa* Bodir oulr la aoaiM with iihouauta I aet tka 
■Ma raault am Bakimo Ha. Will aal) natriatit or plaoa 

OOrOTklU. w Q . rUWDT, <!OlU», OHU> —•“ 


Muest 



_ _ 

kqjme a foot correcttonist 

SS.OM to $10,000 yaarij In » hualnaaa of your own, 
— many are maklnit it In tha N<-w I'rnlaailon of 
foci •orraetion, not madloal nor chiropody Open 
Inpa avorywhare^wlth all the ‘'‘'n artand 

no furthar capital noadad or good, lo boy , no 
aaranoy or aolloltlng Write today for full detail, 

STCPHBNSON UABORATOKY 
_ ti Baok Bay Poato n. Maaa. 

PATENT FiDR SALE 

American and Canadian patant rightt on a 
new metal folding chair. Addreps, Box 168, 
Scientific American. 
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A Prscdcfll, Proven 




SONG T®isrfknBUi 

BmmI for my propoeMcm. 



rkArwy M sdsI ltl.7 Rffls 


* oVYgr^mjir^^gaam 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO., 

PATENT ATTORNEYS 

Aiaycuinl iin. r lhad wfih tha Sciandkc Atnerloaii 

WOOL WORTH BUXJ • 233 Broadway. NYC. 
SCIENTIFIC AMtR BIJX3 - Washington. D C. 
TOWER BUILDINO - - - Chicago, IIL 

HOBART BUILDING - - San Franclaco. Cal. 

VAN NUYS BUILDING - Loa Angalea, Cai 

Books snd Informsrton on Patents 
and Trada-Matks by Raoueae 
Asaociatei in Ail Forgicn Countries. 


Remitlliig tbe tiae of alum radio traraa oa Ida traee melor. Hr. W. W. 8el|gbo$y, 
at Use Sute Uiitveratlr of Iowa, haa ptodnoed fienatan travot 1,S nMwra ia 
lengUt. ilia new wave meter, aiuswo in UUa plaotosmUi, ia need In evparimiait 
ioc wltli vety low wavelengtlMi 


ihree-niinutc radiophone convenation ia car¬ 
ried on. the trains cover aome three ndln 
during the talk and the audibility leavM 
notbiDg to be detired. The connection is 
made as speedily as in the oaae of the ordi¬ 
nary long-diatanoe call ” 

To receive a call on an expiSba train la 
joat aa eimple and easy as to be called to 
tbe phone by a page boy in a hotel lobby, 
according to Mr. Schmitt. A aieasenger boy 
with the lettering. “Train Tdepbony, Ltd.’’ 
OB hia cap paaaee through tbe traiu and 
atuiouncM the telephone calls raoeived at 
the trains radio atatlen. The person paged 
foMowi the boy to the radio compartment 
of the coach, where a telephone operator 
presklea over the awUchboard. Nmr bet ia 
an ordinary telephsine booth and tbe person 
called eniera the booth and ia connected 
with the person making the call in Berlin 
or Hamburg. 

The train pataenger* can likewlie make 
calls. The charget are alighdy higher than 
those of a long-distance telephone conversa¬ 
tion. 

Tbe station on the train is a coabination 
of telephone and radio. There are three 
transmitting sutiona on the Berlin-Hsunburg 
line, one at both cities and one mid-way. 
The aenals of the train sutlon are located 
on the roof of tbe cars. 

San Franeixep** Antenna Rnlea 

KKOULarions governing the installation of 
radio antennas have been iaened by tbe De¬ 
partment of Electricity of San Francisco, 
No antenna shall be erected over any street 
or aay wire carrying more than 600 volia, 
of be fastened to any pole supporting light 
or power Unea. 

There shall be a venioai clearance of at 
least eight feel over Any Sat roof and four 
feet over any peaked roof. All wires used 
*0 support tbe antenna shall be either copper 
or galvanised and noi amaller than nunuser 
14 gag*. -No antenna or supports fofHhe 
saune shall be aitaobed to a fire escape, 

Lead-in wires shall not be amalinr ihap 
mijuber 14 gage and muat be auhstait^aliy 
supported, to prevent the wfres ooiafOg In 
contact with any light or power edTea. The 
ground wire may be bare nr insulated, but 
It may not be siller than number 14 ggge 
and must be scoureiy fiagtened to tbe pipe. 

Rai«o Servloe fur Fannen 

A iuiNO service de(iertmeni baa been or¬ 
ganised by tbe Departinent of Aapioodt«te 
to aupplf agricultural proipiMi .diji etlal to 
bnodcastlng ftadona. Sanm'Fmhid k fia 
cbarie.of the new bortou. 

Mhcb of tbe .material k At* 

autiona wiB be prepared for pt«M«tgtiMi tiA 
a radieeUy dlffetent ntganer from tbe tpii- 


venal practice of reading manuaotlpta. Urn 
broadcaatlng stationa wfU be Bidml to g*»- 
vide peraonaiitiea who have unndetahahle 
qnalificaiiona to voiee the information, whicb 
in moat caaea vdll be preaewed in poptdar 
style and in tbe form of dialegae or ^oea- 
tioDB and aMsrers. 

“Fifty Farm Flashea” wfll be offered aa a 
regular faaittre. The “Baabea" will cooadat 
of imereating oarreat Infonaatien aoughi by 
farmers throi^h the aeeenU theuaaiid lattan 
raoeived sneb week by the deparnneM lo 
Waahiagtaai. 

Other epeoial fouitre progtama are uiMler 
oonaidaraBoa. among which are tbe “Houae- 
keeper’s Half-hour” and tbe “NatioMi Farm 
School.’’ In tba lattee, tbe farm will be oon- 
sidered aa the atmlent’s labosatory, Ttaoaly 
lecture coarse* which dove-tail with the 
daily farm work will be developed, and lab¬ 
oratory asaignraeau will be ma^ which 
necessluu putting into practice tbe aubjeet 
matter taught over (he air. 


SlM>rt-w«ve Station Make* Now 
Record 

Station 2GY, an amateor short-wave sta¬ 
tion at Carden City, New York, eataidished 
a new record for low-power irsnsmheion by 
carrying oa two-way comnumicatintt with 
station 9CCQ, Braymer, MisaourL using <miy 
M watu power in tbe plate cireuit of the 
tranamitting tube. Both sutiona employed 
standard receiving tubes and “B“ batiarie* 
as thrfr power aouroe. The tratwnMen 
feat of aCY lopreeimta 2S,SS5 mile* per «niti- 
Aaattmliig a coat of ten oeat* a kBowutt 
hour, the higheet prevailing rat* okstged by 
power oompenlea, Uua tranamltter'a plate 
owient can be supplied for eighty-five yean, 
eid>t how* a day, at a total coat of «ae 
himdred doUara. 

If radio meaoage* could be radhUed •* 
efiidenily throughout tbs univerae, the 
lOMdlbwsti hMtaOatioM could be hasKlover 
a diaianoe of 2352,000,01)0 m»e*, •ulBoiaeK to 
reaob the distant atam pf the aolpiir syawm; 
and Mar* would be witUa ea$y range of tb* 
lai^ brasdomitlitg Aation*, 

At an aYethge rate of tteaamlatioa d! 20 
wofd* e minute, the; power to atmd a ntaiaegi; 
of iOjaaUfiff) word! wnttld mmi ottV-ohe 
doUar. If piitehaaed at tea MQta per kOtwatt 
hour; whHe tk^ eatae' t)WMw4‘a^,lfmr 
tAegraph line* at'the ntt W4-iiiyW>^ 
would ooat 


- Af a we*tig« nt Ai WaMoual'Aijtltliii'fiite 
of Bru^eitatars th* OMuden W «' 

tive to subarttutbig, dm vanjl ^ 

. for “btukd ’ “ ‘ 
elded to « 












fU^no Mt with tiMvtr^tWo iMtda^eafcet*. Tliia «i«tlio4i of eomporiaf tiie qaiiHtr 
w mprOilMMn b mitd br D. R. FiwecL By meaii* of a •wUditag devtre, anr 
lowdapoakiar m b« pm bMo uaa and an eloet^ liglit in front of eneii apeaker la 
WHBiiHrtod to abow whkii inaimmont ia In operation 


Statioa OKP 

A b«u.owaTT Waatem Elaotrie broadeaat 
trammitter la now la operation at Praitue, 
Caeeko-Slovakia, and oaa be hoard on the 
SM-OMter wavdesgth. The broadcaatloc 


eaperimenta ii around 60 and 65 raetera, and 
the aharl-wave aerial I# approximately half 
a wave in length. Several aeriala are need 
In the low-wave trattamltting lyatein. Three 
aeriala are located with the idea of obiaiiiiog 


botira are: S to 6 aat., 10 to 11 a.m, and directional effecia for long-diatance relaying. 
S to 4 P 4 *, ga rTT i Standard Time. The oonaiau of a copper tube tup 

call it OKF. ported vertically on a wooden pole, with a 

email horiaontal counterpolae alement at the 
lower end, and about four feel from the 
WtdmMam CmAp laterfercmoe ground. Long porcelain Inaulaton hold the 


Mfnimhri im; C«de laterfercmoe ground. I 
'ThC Ravy llapartaMit baa eatled atteation 


I tttote nuBd atadoua regarding the pre- 


UK length of the ahon wave radiated by 


terlM aileRt perloda. Naval trontminen (ranamltter expreaaed in feet ia approxi 


of a type lH|tiai)' la oatiaa latetfatenoe to 
bNMkHwi tapagdoB are aupiMMed to remain 
aikuK benrean T and 11 pji„ Eaatera Stand- 
aid Tfana, eKMpt in eaaae of emergency. 
Shipa are rMt»a»d io ce-opente by rdinin- 
lag front ibJBijic the ebere atathMM daiing 
tbia deairad 'attmt period. 


EnoLAirB'e powerful tnuwmitter at Rugby 


satM latetfetenoe to nutely 200 feet. The aerial it a lew atetere 
e ta remain >*•** len«‘h •< «l»e ware which 

I F w,, Eattern Stand- radiatea; but the short borirontal counter 
of emergency. *' bottom of the tube and the 

oo-opente by refrain- leed-in oonnection with the apparatus help 

sbere ttathMM daring ‘o compensate lor the deficiency in length 

and bring the natural wavelength of the 

_ aerial near that which it broadcasu 

In order to make necesaary toning ad)u« 
GBR mentt of the aerial circuit, the copper tube 

traatmitter at Rugby *• *" •*** “dddle, and a ground 


“GBR,” and it can ^ placed in the space between the 


I tbe ISXlOO-meter wavelength 


It regiatera in Ammioa and other parts of “ po^lbh 

tfau world with strong signal strength. oircuh so that iu nsli 


Egrpt Hem WGY 

Tm 41-fti«ier wavelength of VCY is bring¬ 
ing in repona of reception from ail quarters 
of tbe globe. C W. Biddulph, of Alexan¬ 
dria, Egypt, reponed; ‘'Very clear phone 
etrencib. Evary word olrer as a beU. Your 
piogMOi oenclnded at 7:90 A.M., our time, 
and ta the annouiioer cloaed down 'WClTs 
shen-wave transmitter tbe sun was rising 
rapidly op over the doeert.” 


lections of the tube. Slight adiuetments of 


circuit to that iu nslural wavelength is 
exactly that which is transmitted. 

Only one of the several short-wave aerials 
is coupled to the broadcssling equipment. 
The others are located at certain predcler 
mined distances from the main aerial and 
ere energised by induction. Their purpose 
is to give tbe directional effects. When two 
of the aerials are separated by exactly half 
a wavelength, the signals have maximum 
strength at right angles to a line drawn 
between the two aerials. If two aerials are 
separated by a quarter of a wavelength, tbe 
condition is reversed. 

An uptight aerial is not used for 309- 
moter broadcasts because it would require a 


Vnkpm A«ri«k Uted «t KDKA meter broadcasts because i 
SiATMW WHCA U using two distinct "'•'"'y 5®® 

antenna ayatema, one gp npright copper tube -- 

Coii.iii«irfly Pro«r«.n BttieficUl 
*e latter Im the 809^n«er programs, which CtwanNATi reporu that community pro- 
On majority of broadcayt Haienpw within «»» radiated from sution WSAI have un- 
tbe range of Ftttabnrgh bear. expected and unsolicited oommerdsl value. 


Tha aUtlon’a engineers claim But It bea the Cincinnati manufacuiren and whole- 
been prtdtieal to build the itptigbt antennti Inviutions to their 

•0 ihat its nMtral wavelengtii Is dose to the • substantial tecrearo .n 

wavelengdt t«>m the aerial. Thu 

meaito vety Unle tuning n( the aerial is ... j 

Mmrirod and Ibe loeeas of poster through ■ i .a. 

iaalng are ndnlmlMd, Iptdwd G««a sm tbe Air j 

Thn fundamenlal ware, of tbe horirental Tbb firat bt^ndcaaiing atation in the Iriah I 


iaalng are mtetmlred, Irtdtmd Geea tm tbe Air 

Tha fundamenlal ware, of tbe horirental Tbb firat bt^ndcaaiing atation in the Iriah 
atiUMm b aM eh dote to that of the Ftca State haa been Mfit by the <Marcoiii 
titdibtefi Iwtvp; Wireleaa Tdegtaph Gdmpany In tbe McKee 

If^kofien pdnh dried a«d treated with a Bamelu an the onRhiita «f Dubllo. The 

P d lWip itrit jMMwtien, bald the aeriala aloft warelangth k 39B«totara and the caU SRN. 

add ^<^1 fnwa the aanh, TUa ta Tito twnataiMto A m * kUownitta and 
kdtdhto tonMiit td (horeuaiMby^^ 

*»Nd .te.tbe short nare .Btmfiraailiig CMapan^ ' 


More Power Per 
Cubic Inch Means 

per Gallon of Gas 
par Quart of Oil 
per Service Dcdlar 

Y ou can count on any Wisconsin 
motcH' for this extra “dividend” of 
power. It is built into every one 
oi these great overhead-valve Sixes 
and Fours. And it endures far past 
the life of ordinary engines. 

Little by little, year after 3rear, Wis¬ 
consin has refined and developed these 
motors until their performance, staying 
qualities, and economy are outstanding. 

In die bus field, particularly, Wisconsin’s 
consistent extra power is important 
For here an extra mile or two per gal¬ 
lon can turn loss into profits. Write 
for the facts and figures. 

Wiaconsin motors are made m a 
full line of Sixes and Fours, with 
power range from 20 to 120 H.P. 

WISCONSIN MOTOR MFG. CO. 

MILWAUKEE 

MORE WISCONSIN 

POWER 
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ASK a thousand men what the tnorn- 
ing’s mo« disagreeable task is and 
a thousand wlllanstirer “Shavinj|l” And 
no wonder, when you constder how 
pTitnitlve modem shaving Is. You scrape, 
pull and hack for several minutes with 

a blade that was once sham—the result 

— a sore, Itching, irrltatsd face, a ruAed 
temper, a loss of ttme. 

You can't tnnaftoc bow imooth atk) pltManr 
Tour momtn* •h»vt etn be until you try tbe new 
vibir^heve Electric ^fety Raeor. Iti clccrric> 
anTQpeteceablAd«.vibntiivg7:00ttmeiamlnute. 
kM tbc Mcret of tHb new. atientiEc method of 
perfect ahavinc. 

Meny women too. ea well ai men, Have dia^ 
coi»tT«d th« aetiffaction of uaioi the Vlbro- 
Shave Why deny youmW the pleaeure of a pat- 
fact ahave tvery tnpminc^ Oae the Vlbro^Kive 
Ehectric Safety lUaor once and you wUl never 
want to be without h 

Lti $10 00 today, and we wlU tend you the 


attachments, five blades, cord and plus, attrec 
t1vs4y boxed Your money rehirkded without 

qtsaa^R wtchln five deyc if you are not satiafied 

Vlbeo^iaveblMWa kau thf*e timM 
M loac M ordlojirr blades 
Far Uas Witf no VoJti Altetnortn* Current Onb 



AVIATION 

DIOnOMART OK AVIATION, Hr Rotwt Monts 
nsw* SB7 ptsss Olotli ta 10 ponirsM Prsneh- 
En«|ith,si<] LsiisusfSS Pub f'o , « W « at, New 1 urk 



Make a real shop 
in your basement! 

This hsady Parks woodworker is com¬ 
plete shop equipment in itself With 
It you can do all sons of cabinet work 
Make toys, furniture, radio cabmcli 
aoythiag. Built for close, accursie 
work, yet small enough to fit in a 
comer of your basement. Operates 
from light socket. Has motor, rip and 
cut-off circular saw. Jointer, and bsnd- 
aaw. Add lathe and shaper at slight 
extra cost. A real machine ideal for 
home use 

5tnd for circular 

Hw PaiicsBafl Braruif MmUm Co. 

1B6Z KimwItM St„ CleeiMuti, OMe 



PARKS 

WOODWORKING MACMiNli 



A Lsuting Impreaaton words of commendation from C N. Wheeler: 


Kn interesting item which came to us In 
tiur mail telle how impressions made by 
leaves which fell, quite by accident, on a 
I'itv street nine years ago are being studied 
to determine the wearing qualities of con- 

Authorities on concrete have been My- 
ing particular attention to the "leaf 
section" of Myrtle Boulevard, Sioux 
City, Iowa, where falling leaves left their 
impressions in the psvement nine years 
ago just as the concrete was bang laid. 

It is believed this accidemal marking 
of the street surface may provide a valu¬ 
able index of the rate of wear of con¬ 
crete pavements under city traffic, a 
matter about which very little is known 
even among cement and concrete experts. 
The accompanying picture shows one of 
the impnnts 

Some of tlie impressions are in the 
wheel tracks where 1/32 of an inch of 
wMr would have obliterated them. 
Nevertheless, dunng nine years nf their 
existence none has shown any wear from 
the traffic, despite the fact that from ^ 
to 700 vehicles traverse the boulevard ‘ 
daily, many of them ateel-tired form 
wagons. 

Much speculaiion has developed as to 
how many years longer the leaf imprea- 
stons will last in the pavement. Tbe one 
shown herewith liappens to lie near the 
edge of a curve in the boulevard, where 
wear is heaviest Since nine years of 
rolling traffic have had practically no 
elect on the delicate tracery of veins In 
the imprint, engineers have medicted 
that a much longer time must elapse be¬ 
fore the impression of the leaf u actually 

H. S. McCauley. 

How Many Others Have Done TIilaT 

It is with all due modesty and something 
akin to pride that we publisb the following 


Scientific American, 

Gentlemen: 

Although I was nut born until 1679, 
I have read every number of the Scien¬ 
tific American land of the Supplement) 
since 1876, paradoxical as it may teem. 

My father was a oonttaolor and engi¬ 
neer and when, in 1876, the Supplement 
waa started he aubecribed for it and 
after reading preserved the periodical. 
I do not know whether he had previ¬ 
ously subscribed to the Scientific Ameri¬ 
can or not. but, beginning with 1876, 
he preserved til the numbers of both the 
Scientific American, and of the Supple¬ 
ment, keeping them in large boxes in 
the attic. 

When 1 came of an age to read with 
some ease I used to go up in the attic 
and spend hours poring over these old 
papers To me they postMMed a fascina¬ 
tion beyond any childhood booka. I 
would often aak my father about art!- 
oles 1 bad read in them, and he would 
explain points I did not understand. In 
his work he often referred to back num¬ 
bers of both papers so that he uve mo 
the task of filing and keeping fiM both 
nuigazines. Finally, 1 became so the 
matter of the contents of these volumes 
that whenever be bad need of referenoe 
to an article or a subject he would toll 
me what it wm and I would go and dig 
up the renuired numbers. My father 
often aald that I brought him articles on 
the subject, or allied subjects, which 
he had forgotten or did not know had 
been publishtMi In the papers As long 
as I remained at borne 1 kept up this 
practice. I feel that the Scientific 
American, and tbe Supplement, have 
been great factors in my education. 

Although I am not an engineer, or s 
contractor. 1 still enjoy the Scientific 
American and find it very useful in mv 
present calling, that of owner of a pri¬ 
vate echool preparing men and women— 
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He’s Patented 
Four Inventions 


and he's only one of scores of Inven- 
iX tors who got their first read etart 
_ X through Bpare-tlme atudy with tho 
InteraatlonaJ Correspondence Schoola 
Jease O Vincent. Vice Praaldent of the 
Packard Motor Oar Company, inventor of 
tho Packard Twin Btx and co-inventor of 
the liberty Motor, ie a former I. C. & 
atudent. 

So la John C. 'Wahl, Inventor of the 
■Wahl Adding Machine and the Evereharp 
Pencil, W. M HalUtt, Inveatoc ^ the 
Hallett Tandem Qaa Engine. H B D®*’’’’.' 
Chief Mechanical Engineer, Bteullln Steel 
Company, and W. f Ubby. teventor of 
■ e Ubby Mi ne Hoiat Cont roller. 
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wirier fir*t MMor l«e boat on Amlmrpmln Lake In Maine. This boat was 
dosJcMcl and b«ih br CaWisle A. Lihooln who deacrlbes it on this pace 


from sixteen to sixty—(or colleges ami 
techmcsl schools. In eleven years not 
one of the pupils 1 have sent to oallege 
has failed in his work there, and I have 
aeat pupils to each exacting schools as 
Massachusetts Institute of Technology. 
Harvard, Yale, University of Pennsyl- 
-vania, Worcester Polytechnic School, 
West Point, and others. 1 think my suc- 
«ess has been due in no small measure 
to the hahlt of thoroughness and accu¬ 
racy inatilM into me by my father and 
the Scientific American, and Supple¬ 
ment. 

During a short stay in New York a 
goodly luimher of wears ago 1 got to 
talklM with one of the caretakers of 
the &ooklyn Bridge, He was much 
aurprised at the knowledge 1 showed of 
the oonstruciion of the bridge and asked 
me if 1 were an engineer engaged in 
ataal wofk. All my knowledge of the 
atrociure had been gained in my 
youth by reading the articles la the old 
fumbers of the Scientific American 
and in other works on bridges, the 
Scientific American artlclea having 
stkrod ray curiosity to pursue the sub- 
ject «lUI further. 

1 could tiiwie many other instances 
where the articles in your paper have 
been the enieimg wedge to funher re¬ 
search. 

At present, when the Seieiitific Ameri 
can arrives, it is s rush to see whether 
my son or I get it first. 

Very truly yours, 

C N Wheeler. 


A Rotor Ice Boat 

Mr. Carlisle A Lincoln of Wayne, Maine, 
has tent us pictures of a now rotor pleasure 
and ice boat which he baa constructed. 
Excerpts from Mr. Lincoln's letter follows: 

The site of the ‘Yotor motor” and a 
few of the details, may prove interestmg 
The rotor body is three feet In dUmeter 
and is eight feet high, with fisBges top 
and bottom each six feet in diameter, 
the flanges being twice the diameter of 
the rotor. The tbp and bottom flanges 
with the InterroedMe fin are made up 
of walthmrd, held in place, attached 
ajtd redflfofced by spruce cleats. The 
eater surface of the rotor hi also built 
up of waUhootd sections. Pipe of differ 
ent aicM serves to aupport the rotor and 
one of the pieces of’pipe emerges and 
forms a flag staff. The blinder revolves 
on a floating oil sliding beating at the 
base, and a floating oU bearing at the 
top of the apparatus. 

To spin the rotor, a toimd heh from ar- 
pulley on the rotor passes to a much 
smaller pulley on the top of the fly¬ 
wheel of 0 twndiorsepower, tWixylinder, 
outboard motor. 'Ino motor being a 
one-way enghie, a straight and a crossed 
belt ard um ao that either belt oan he 
«M«d to revotos ihe rotor In oppoaite 
directkms for tbe dffforont ucke. 

The outboard motor is attached on the 
i«e boat by an ttpclgb plank well braced 
to ,ibo main fraim. ibe propeller of the 
momr b pAm off and the abaft put into 
a fiap^llon oil ogn vHth a aactlon of the 
Wmm ffte eon is filled with 

omtor h acta m a iMirf of cooBiig 
.tba ifi|»tar.ean be owuni ode* 


or forward at will to allow the bells to 
slip so that the motor can start first with 
a loMC belt snd then tightened to spin 
the rotor. When the rotor is humming 
like a top, the motor and belt is set tv 
position snd this speed can be controlled 
entirely from the motor. 'This ice boat 
gathers speed rapidly as there b nothing 
to hold it back in Its frictional contact 
on the surface of the ice. The ice boat 
Is of conventional design. 

The same rotor outfit was previously 
used on a pleasure sail-boat craft, except 
that in Its installation the raaot was 
shorter to allow the rotor to be as close 
to the deck of the boat as to bring the 
center of gravity as low as possible. 


Doiermlnallon 

Here is an interesting letter from a Ms 
rioe who wanted to make a telescope, two 
or three years ago, but could find neither the 
proper directions not the materisis. Owing 
to ins inability to get the finer grades of 
abrsvivcs, he was forced to do bis fine 
grinding, in addition to polishing, with 
rouge, an abrasive that cuts, quantitlvely. 
extremely slowly. It look him 200 hours' 
He stuck—he was a Marine 
Sir. 

I have my instrument practically fin 
iahed, it being the result of some idle 
star-gazing in some of the South Sea 
Islands two or three years ago- The 
following chronicled intercat in tele¬ 
scopes dates, therefore, from my first 
sight of tlie Southern Cross 
Grinding on the mirror started with 
what little knowledge was retained 
from an ankle published some ten 
years ago in “The Experimenter," or 
some magazine of similar nature The 
process of pitch puliahing with Irimmed- 
down squares near the edge of the 
polishing blank was retained, but the 




^WENTY years ago our present chief engineer de- 
signed a small motor that ran on current from any 
electric light socket—a universal motor. 


This motor opened up vast new fields of usefulness for 
electricity, in homes, offices, stores and factones. A 
great, new industry was bom. 


During all these years we have built only universal motors, con¬ 
stantly atriving to improve them, until now. we believe, Ehunore 
motors are unaurpasaed for quSlity of construction and trouble-free 
operation. 


Dumore motors are made m any size up to '4 of a horsepower, 
operating on both alternating and direct current, at speeds up to 
15,000 r. p. m We have aup^ied motors for and aided in develop¬ 
ing many small motor driven devices. We offer you the benefit of 
our vast experience. 


WISCONSIN ELECTRIC COMPANY 

48 Sixteenth St., Racine, Wis. 

PUMORC 

Fractional Hone Power Motors 



fake hold/ 


*Tlie beaver” says the encyclopedia, ^Ijuilds his 
darn of stems and boughs cut down by his 
powerful teeth.” 

Beaver>Uke in their ability to take hold and finish their 
Job arc the te^ of NICHOLSON Files. Whether 
made for rou^ machine work, the home repair shop, 
or the super-fine filing of the jewelry craftsmen, these 
teeth are cut just right to meet the particular need. 

They arc tested again and again— 
rigidly—before they are sent to work. 
WICHOLSON FILtCO..Prmridam>a.R.I..U.a.A. 

File for Every Purpose 
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PATENT ATTORNEYS 

AMotiotEilnrurc 1846 with the Scienafic American 


the Mewtwf of modorn mrwm wtmi* m thb X-mr 
a BiMle II dowel pin of » piece of aUiifcoiie, to twpoW 


WOOL WORTH BUILDING 
S33 Broailuiay, N. Y. C. 

TOWER BUILDING 
Chicago, III 


SCIENTIFIC AMERICAN BLDa 
Waihington. D. C. 

HOBART BUILDING 
Son Fmncuoo, CoL 


VAN NUYS BUILDING 
Los Angelei, CaL 


Books and InformjfCion on Patents 
and Trade-Marks by Request. 
Associates in All Foreign Countries. 


Advertising pays you! 

Advertising brings to millions, at reasonable 
prices, comfons and conveniences which without 
advertising would be luxuries that only a few 
could enjoy. 

America is an advertising nation. That is one 
reason why the man with moderate means here 
enjoys more comforts than most wealthy men 
abroad 

Because thousands on thousands of people ask 
for a certain article by the same name, which they 
have read in the same advertisements, it is possible 
for the advertiser to sell this item at a minimum 
of effort. 

It is therefore possible to manufacture and to 
distribute this product at a saving which you share 
with the advertiser 

When you figure the number of these items in 
your daily life built by advertising, you can appre¬ 
ciate that advertising docs pay you' 


Advertisements enable you to buy 
better things at less cost 


was had to Herschel's scheme of 
ing on a star as he ground out his 
figure. My method was perhaps pretty 
ermie to start with, the moon being 
ined and the rahencal blur removed; 
then Venus with removal of ihe blur, 
and then a star 

The freatest initial trouble was End¬ 
ing anything published concerning 
either lenMs or mirrors, having searched 
aome two or three dozen libraries be¬ 
tween here and China. Tlie few articles 
in the Library of Congteaa were of no 
immediate help. 

It may interest some makers and per¬ 
haps excite the pity of others to know 
that I rough ground my |^st with 
valve grinding compound and then im¬ 
mediately started in with the rouge; 
and that the rough grinding took only 
four hours, but the polishing took over 
two hundred hours. Bringing the figure 
from a sphere to a parabNa took about 
right In explanation of the above, I 
found it Impn^ble to gel even flour of 
emery In Washington or nearby places, 
and no rouge, either (except from 
beauty shops >. The rouge was finally 
bflg^d from a mirror works. 

With the abundant help consisting 
of information concerning sources of 
supply, the conatructor should know 
something of his prutible troubles in 
order to apprecisie your help. 

After reading the excrilentlv clear 
exposition of toe Foucault shatiows by 
Mr. Porter in the February Scientific 
Amenran. 1 tried my supposedly fin¬ 
ished mirror by means of them, and 
found that my glsM was somewhere 
between a hyperbola and a parabola. 
The fact that 1 used only a low-power 
eyepiece may aocotint for my impres- 
rion of luring bad a good mirror. 
About thirty roinutes poUshing brought 
the shadows on my gisn to a couuter- 
part of the short focus parabola shown 
in the illustrations at the top of your 
pages. 

Sincerely, 

Virl Davenport. 

Marine Flying Field, 

Quamico, Virginia. 


Ingenaity of the Snrfooa 

Sometimes the modern surgson patches 
tw up just as one would patch up a tana 
suit of clothes—by taking out a piece wlisre 
it is not needed and putting it where it is. 

A reader in Tenopab, Nevada, aenda ua the 
following letter: 

Editor. 

Scientific American; 

The writer was injured fo a railroad 
wreck and was taken to Lot Angeles to 
have a broken arm sot. It wgs a doable, 
compound fraoturo wbicb aotnumd arfwn 
a coach on the Tonopab abd Tidrisatei 
Railroad, which was brilll at briM 
‘twenty Mute Team Borpri” oKt ^ 
DoatJi Vallay, was derailed at tmpttf 
' end td that dept-raafon. Semitilarit Jfip^ 
elapsed before I got out of Onitb Vgffojr 
so ibat I might ham an opnratioa oh foil' 
aim _ j 


laced iboffl togetber with kangaroo ten¬ 
dons. The radius bone made a porfeet 
knit, but the ulna wasted away. A year 
later, tfaerriore, the same pbyaioian re¬ 
moved a piece of tba abia bona and 
inserted it into the narrow canal of the 
ulna, thus making a dowel-pin. No 
screws or metal pin*, no lacing and no 
plates wore used. My age was then 
forty-eight, but I never was forced to 
walk with a cane or a cniteh. 

I now use both hands, can climb lad¬ 
ders and do almost anything. The artt 
Is just a little stiff but ihla la due to the 
long period during wfafoh it was In a 
oast. The oparaiion is considered a 
wonderful piece of work. 

I have another latbor interesting 
photognph that mlgbl alao intorosf nm. 
The foriket are a urge famUy of birth, 
known as the “butchn birds'* frost the 
fact that they Impale mice, small bhda, 
Utarda and redenta open thorns wMfo 
uUl living, and probably return to them 
later for food. 

Out on the Great American Desert, 
miles from water and trees, I was rather 
surpriaed to find a pair of bggerhoad 
shrikes. They must have been migratory 
for 1 bad never seen any before, not 
since in such a locality. 


This photograidi <tf a Ihwtid, ahowa the 
way the Itaard naa been Impafod mea 
a rolfoe of a guy wire td a power 
This was so unusual that I caused m 
pole to be otherwise guyed, CM tUa 
piece of wire out and cMned li to fotm 
to have It photofnlpiwil. 

While tbe^ b^fot of foe ahifoes is 
varied, and foe geogMphfoal d htrilfofo fo 
of foriy la lMlfoa fit hurf<t.^ foa doMMtfo- 
rintitafont fo gM ttgpefoed^ fo 
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Notes and Queries 

> Conducted by Albert A. Hopkiiu 


Thii departmetu U intended for gueriee of general interest. Only a small 
percentage of the Queries we receive can be printed here, the great matority 
tuikg muu/tred by mail. Except in special cases uie cannot solve mathematical 
proUtmt, give dtrections for baUding machinery or answer Queries of a special 
nature which belong within the sphere of the professional engineer. All 
gaeriea must give the name and address of the inguirer and must be accom¬ 
panied by rCttsrn postage. In writing about book orders or subscriptions please 
use teporme sheets, give your name and address on each. 


The Kedey Mirtor 

Olb M. W. McO. Mka: ’Tan you give me 
any references to the Keeley fraud which 
ssere peAUshed to Me SdetWtfu: American?“ 
Ammtu: We ere tfraid th«t you will 
huve troobie In settios the paper* a* moat 
of them have been out of print for year*. 
A* you live in New York you can tee tbem 
at the New York Pid>Uo Library. Here U 
tbe fiat: 


4. 

21 . 


In VohuBe 80 our own inveaiinatlon* at 
the Philadelphia Laboratory are described. 


Weight ef Rein nul the 
Wettest Place 

E A. A. aakt: “Bow much would an Inch 
ef rain weigh to the acre of ground and 
where is the keaeleu rainfall in the world?” 

Antentst Tbeee are both Intereetinc quea- 
lioM. Tbe weifht of an Inch of ram on an 
acre <d grotiiid would be 236.512 pound*. 
Tbe wMtMt place on aartb i« Cherrapunji. 
India, where there U an animal pncipiutlon 
of 4S7jaO inchea. 


QneneUng of Copper end Brest 

J. M. R. ask*; “How cen I quendi copper 
and brass^“ 

Answn: Quenehinf copper, bra** or 
btonae from a rod heat will ^ve no partic¬ 
ular effect on the neul. In the ca*e of red 
btaa* or yellow braet such quenchjn« would 
require to be carefully caiHod onl, otber- 
wlw tbe object* would break into piece* or 
crumble. 

In foundries, braea caatinc* of the different 
alloys in use are cooled by water right 
along; sometimes to “blow out” the cores 
and dsan the castings, and occasiotiaUy to 
hasten their cooling for some impatient ous- 
tomer, or they may be chilled by water 
srbUe In the mold to prevent local scgiegi- 
ihm which would cause the castings to leak 
under preasurea, bol such treatment pro¬ 
duces no hardening effect, if anything they 
are aoftened thereby in amall degree. Heat 
treatment Is aomeitmw applied to certain 
aD<m la oa« form—the broniee—but tbi* 
is dam to change the eryUaJ formation to 
one mure desiraUe, thaq^ to effect the hard¬ 
ness of the metal. The nonferron* alloyt 
are net affected like the steelt by tgpldly 
oDoUng duua. 


Sttlpimr As a Fwrttltamr 
A E H. aslu: “Can reu give me informa¬ 
tion as to sulphur as a fertUiser?” 


Airmmi We referred this m«ner to the 
Dugartment of Agrkultiire and this 1* th«dt 
toilet 

‘While the Oeitartment ha* not iaued a 
nn the Mbiect tye (aha plewtre 
te .etipplyiM ypu rdtb {nfs«Mtion a* fol- 

3 t. mue if ta sntiMBtleBably true that 
HMr ,f* -MwWtlta to fjrowjb. eepo* 
Abe aatoMo4bw iftth dm lama^ of 
dsiit4t':siMlidtA 'hihs told fcr. liw tDroteina, 


the eastern pan of the United States, par¬ 
ticularly when feniliter* containing acid 
pho^hate, kainit, manure or double ealu, 
sulphate of ammonia or any other sulphur- 
carrying material i* used, remain* to be 
proved necessary. It is alto true that, in 
general, the *01}* of the eastern United 
States appear to be fairly well tuppli^ with 
sulphur some form. In certain sections 
of the isr west there are sulk which seem 
to be strikingly deficient in sulphur and 
which respond to applications of either ele¬ 
mental or combined sulphur. These finding* 
are based on experimental work conducted 
ckleffy by the Oregon and Washington Agri¬ 
cultural Experiment Stations, tespeoUvcIy 
PubUoalioM which have been issued by these 
station* may be obtained from them direct. 

“In summing up the sulphur situation as 
it applies to soil fertility problems, we find 
that the use of commercial fertlltaer or barn¬ 
yard manure, which cany sulphur, lend to 
adequately supply ffie sulphur requirements 
of planu. Another source of supply comes 
from the rsinfiU, certain tnvesiigston esti¬ 
mating the annual addition of sulphur to be 
from six to eight pounds. This will vary 
in accordance with the location, sdiethei in 
the country or near cities. On the other 
hand, the Rothamsted (England) Station 
estimates losses by leaching, based upon the 
yearly drainage from the experimental fields, 
to be about twenty pounda Under such 
conditions, unless some materisl is applied 
to tbe soil which furnishes sulphur, the pos¬ 
sible need of sn artificial supply of sulphur 
will have to be given some consideration in 
connection with soil fertility research. This 
has been recognised in tbe far west, as has 
been pointed out, where investigations show 
the need of applying some suipbur-earrying 
luaiertal in order to obtain satisfsotory crop 
yietda. 

"A more general soil fertility survey in¬ 
volving field tests may broaden the eitciu 
of Soil areas to which sulphur may be prof¬ 
itably applied, bur such studies have not yet 
been deemed necessary from tbe present state 
of our knowledge on the subject of sulphur 
as a feniliser. 

“Sulphur is being used to determine 
whether it is practicable to control potato 
scab by applying ii to soil* which are in¬ 
fested with the potato scab organism. Re¬ 
sults of some promise have been obtained 
along this line- In suCli trial* the principle 
involved has been one of making the siil 
more acid, at loaat to tbe point at which 
the scab organism fails to function actively. 

"It might be desirable to suggest to your 
correspondent that he write to some of our 
State Agricultural Experiment Stations for 
their available publications on the subject 
in which be is interested 

The list of sutions which follows may be 
Mpful; 


"Wisconsin Agricultural Experiment 
Station, Madison, Wisconsin; 

‘Illinois Agricultural Experiment Sta¬ 
tion, Urbana, llUmds; 

"Kentooky Amlcultural Experimem Sta¬ 
tion, Lexington, KentuAy; 

"Ohio Agrlcuttdral Experiment Station, 
Wooaier, Ohio; 

A|^ultural ^Experiment Sta- 
MSMbittw 


ttan, Kansas; 
AvtictAuta] Expaefraent 
GmaRit, Otegea; 


"OwfOM 
Mb*. 

“VaaiffMtott Agtlctiltoral Experiment 
Sfadhto. IWkntot. Wtoblngtoti." 


^ '"STfit^<!orH~<~LrGHr~wti6HT • pypABiur^r-p 



Binee-Anow useg OA^fTONS 


Dayton Steel Wheel popnlarity continnes to 
grow aiut grow. More Dayton Wheels were used 
in 1924 than in 1923. And 1925 broke all previ- 
ons records, by norc than 46 percent. 

Why? Beeanse the Dayton Steel Wheel is the 
eommon-eonse — nsOnrtd—final wheel for the motor 
tmek. It has proved its worth. It is here to stay. 

That's why Pierce-Airow and nearly all tbe lead¬ 
ing tmek manafartnrers nsc Dayton Steel WlieeU 
on all or part of their prodoetlon. Specify them 
on yonr next order. 


THE DAYTON STEEL FOUNDRY COMPANY 
Dayton, Ohio 

Dayton 

•t«#l T^tlCfl WlMRlS 
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NO ADAIR INVESTOR HAS I OST A DOLLAR IN OVER 6o YEARS— 


t5\p Adair investor can ever lose — 



^our Money Should Earn — 

backed by an Unconditional guarantee of Safety 

OUR money ia prooioui. Why InvMt in leouritie* that either ere 
not or oennot he guaranteed P Only the bigbeat type of mortgage 
bond can be guaranteed—only the beat are loaured. Why be aatta- 
fled with aecond bestiP 

Adair Guaranteed Bonds have every standard safeguard—and, 

In addition, both interest and principal are unoonditionally guaianteed 
by the Adatr Realty A Trust Company, with capital and surplus of 
over $ 3 , 500 , 000 , 

If your present investments are not guaranteed, cannot be iiuured 
and do not yield bViiX, ask yourself, WbyP 

Thlt boakUt h yamn fat tkt tuUmg. Writ! ear esarsir sj^rs 


rHILADILPHIA 


ADAIR Realty 

&■ TRUST Co. Tvunded lass 




INVENTIONS PERFECTED 

MOOEUS MADE 




Avoid IMsaster 
in Investments 

B efore investing your surplus funds, 
take the precaution against loss by 
seeking the expert and conservative 
advice of your local or invcstii 
banker who will gladly serve you. 

EHminate the Lots 
in Inyestments 


tunities predominate Caution, 
Investigation will reveal aafe and profit¬ 
able channels for your surplus funds. 


Harpers 

M A C 1 N E 

49 East sard StTMt, BUw York. N. Y. 


Science and Money 

Some Aspects of Rubber 

By Henry C. Trundle 


A lthough it is popularly believed that 
> tire production is responsible for rub¬ 
ber company pro&U, there were many know¬ 
ing shareholders of several such Companies 
who, in January and February, were vdsbing 
for severe storms and slush so that their 
companies could dispose of the ocouraalated 
supplies of rubbers, boots and other foot¬ 
wear. because the tale or non-sale of these 
products would to a large extent determine 
the sire of 1926 dividend paymenu Natu^ 
ally, however, with some 5,000.000 autetnii- 
biles being turned out a year, practically all 
equipped with five t^^e^ and with normal 
replAormenta of tires for all the millions of 
cars manufactured during the past 20 years 
which are still in use, this angle of the 
business is not to be minimized. 

Ill fact, 62,000,000 tires were said to have 
been manufactured In 1925 in contrast to but 
18,000,000 in 1916. These figures alone are 
an Index to the enormous increase in the 
consumption of rubber and make it evjhfent 
that problems of production and mer^n- 
diaing should arise. Henry Ford maintains 
that there will be eventually MJOOOfiOO auto 
mobiles in the United States. Unless some 
substitute for rubber tires is found, supply 
has its own little job of keeping up with 
demand all laid out for it. 

The change in fashion from cord tires to 
balloon tires, together with the Increased 
demand for tires, has been largely respon¬ 
sible for the shortage in robber about which 
so much has been heard in recent tnoalbs 
The balloon tire uiilixea a third to a half 
more rubber than the older cord tire, and as 
practically all the 1925 and 1926-model cars 
were equipped with them, the oonsumptloD 
of rubber has for that reason jumped fat 
beyond former estimates of probable present 
requirementa. 

The British Monopoly 
But what bos been particularly responsible 
for the increase of its price is the fact that 
rubber is practically a British monopoly. 
We grow very little, if any, of our own. but 
purchase most of it from England and its 
colonics, wlio apparently have ua at their 
mercy ibniugh a simple legislauve act—the 
Stevenson Plan, which has considerably dis¬ 
turbed Americans 

This plan was adopted in 1922 at a time 
when over-production was imminent. This 
condition was to Be avoided by restricting 
the exportation of rubber to “a fixed stand¬ 
ard production assigned to each plantation.’’ 
No effort was made to limit the planting of 
trees or to decrease production, as there was 
no inteiition to create a shortage either then 
or some five years afterward when new 
plantings would begin to bear. At the time 
there had been a great slump in the market 
price of robber and epormoua stocks of rub- 
inrr had accumulated, adding to the general 
depression. 

Prodneera, in accordance with the provl- 
siona of the Stevenson Finn, were allowiNkto 
export only 60 percent of their '‘atandard 
production.” but a scale was arrang^ 
whereby, if the price of rubber was main¬ 
tained above 80 cents per pound for three 
consecutive months, an extra five percent in 
exportation ^ould be allowed the next quar¬ 
ter; if the price was maintained at 86 cents, 
B ten percent increase was allowed. A de¬ 
cline from 30 to 24 similarly restricted ex¬ 
portation by five percent. The price was 
thus thought to be fixed at around 36, and 
indeed, it averaged about 30 cents a pound 
for two years thereafter. The year 1925 
.marked the turning point, the pdoe rising 
front 86.7 cents in January, to 1108 In July. 
Uttddr the raguladng plan, the export oDow- 
atiee was increased to 85 percent of "atond- 
ard prodnetloB,” and Uter inoraMed to 100 
percent in Febniary of Me year, The Pla^, 


under present price condliiona, therefore, b 
non-reatrictive. 

Although intended to atabillae dte indus¬ 
try, the Stevenson Pbn has led to interna¬ 
tional friction and amUtioua plans on the 
port of American rubber interests to disaseo- 
ciate themselves from foreign dependunoy. 
In refutation of the ollegauon that Eng¬ 
land, through tqieration of the Stevenaon 
Plan, expects to pay off her War Debt to 
Anierioa, amounting to 84,000^00)000, argu- 
menu ate put forth that the run-up in 
her prices was due solely to supply end de¬ 
mand. 


What ShaM Assierica OoF 

Obviously, the way for America to provide 
for an adequate supply la to grew it barseU. 
Unfortunately the climale of the United 
Sutes IS not one suitable for rubber pro¬ 
duction. so that it is necessary to acquiro 
plantations in Mexico, the Philippines, Dutch 
East Indies or West Africa. Perhaps Mr. 
Firestone's proposal to put some |100,000JW0 
into hit Liberia venture Is better knoyrn than 
any other scheme. The probabilities of hb 
plana materializing are amail, since tiia esd- 
matea of operating coats ore generally re¬ 
garded as decidedly low. and as such a sum 
is considerably more than the osplul and 
surplus of his prasent company. Indeed, it 
la hardly conrejvable that his atoekholders 
would sanction such an nndertaklng despite 
its attrectione. 

Real relief is oomiDg through the United 
Suies Rubber Corapeny which has tome 
124,000 acres or 194 square miles of rubber 
plantation lands m Suzutra. lepreaenting an 
inreatmeni of approximately 125,000,fi$0. In 
1925 about 20,000j)00 pounds of rubber were 
obtained from this sonree and this onieuat 
is expected to be increased 75 percent in six 
years, tbrough new plantings and more ma¬ 
ture bearings 

The formstlun of a 810,000,000, rubber- 
producing corporation in January by mem¬ 
bers of the National Automobile Giamher is 
a forward step toward the solution of the 
problems at hand. At the tame time “The 
Rubber Association of America" was organ¬ 
ised. which expects to expend I5OJXIOB0O 
over a period of five years in the planting of 
rubber ire« in areas under American con¬ 
trol, or where favorable conditions would be 
assured. Details were {aching at the time of 
this writing, but as both companies were 
being organized by leading figures in the 
rubber industry and had the backing of Sec¬ 
retary Hoover, it is to be assumed that the 
Unit^ Sutes in the future will have a 
domineering position in the rubber world. 


Svpply OumhM Meet DesnaiMl 
The perplexing difficuby of regulatlBg 
supply so as to coincide with demand is that 
It ukes five or six years for a rubber tree 
to reach a bearing age. Five yeere ago 
production exceeded coneumpUon, pticea 
were low and there was no incentive, there¬ 
fore, to go ahead with plantings. In 1920 
production exceeded oonsiunpilon by nearly 
BOAOO tons. In 1924 and 1925 these figures 
were reversed, oonsumption exceetUng pro- 
dnetion by ab^t SSJXW tons. 

Some Idea of the immediate outlook U 
given in the following estimated figures os 
complied by the Rujaber Association (In 


Ettimeued World 
l^oducUon CoiMumpHen 

1926 . 606.000 57SBW 

1927 . 688JOOO mm 

1928 . 688,000 6414106 

1929 . 6574JW) 672m 

IMO. Him THm. 


. Rubber la now ased In tbe meautfauthte 
a lOuOOO antefca ol amisBiffsh, aAd If dm 
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Money To 
Finance 
Your 

Proposition 

1 am looking for an 
article to manufac¬ 
ture that will have a 
popular appeal and 
can he told for from 
25c to $5.00. 

Write giving full in¬ 
formation at to your 
product and termt 
which 3 rou offer to 
tecure the necettary 
capital. All corre¬ 
spondence will, uf 
course, be strictly con- 
ridenthd. 

W. F. Zimnwr 
806 Detroit Ul»n<lf. 

Detroit. Mfek. 


AGENTS 800% MtOFlT < 

•UARANTCKO eOLO ULAP LCTTHM I 

Sr .tarjar 


Exserimcetsl tad Model Work 

PHm losiooeiotHi •*4 riM Mts fc lnoo y , 

ICio* 



PATENT FOR SALE 

TOOTH TASTB BJKCTOH AKD BRUSH 
HOLDER. DUpmn with osp and «Jlmlnat« the 
baiuUlns of the tub., thmby kMpins the tube in 
(•tore perfeot condition. United State, and Cana¬ 
dian BatanU No. 1,MB.821. Addreu Tbot. H. | 
Roberta, 11 Pina St, Cranford, M. J. 




rfevDlppmcAt* la the inihniry «ure oatMUntly 
taking place, it will be teen that the problem 
of creating a lUpply adequate to meet the 
demand of the future is a aertoua one. 

The aliortage in rubber brought forward 
teveral intcreating meaturea to alleviate the 
aituation Old rubber again commanded a 
market, and junk men were quick to gather 
in all the discarded tlrea, hoae, boota and 
rubber gooda, which could later be offered 
fur rubber reclamation, Scientiata experi¬ 
mented in reclamation proceaaes and a 
Frenc.il engineer is thought to have made a 
pfactical dlacovery of importance His ; 
method ia to extract pore rubber from worn I 
out rubber by a new catalyzing prooeaa. oati- I 
mated to coal only 30 francs per ton. As ! 
British financial interests are investigating I 
this propoaitinn, we may expect to have its | 
worth promptly demonstrated. An Ameri | 
can chemist, not to be outdone, claims be j 
has invented synthetic rubber, which can be j 
derived from various products and even from 
garbage. After all. something may be de¬ 
veloped which can be used to meet a crisis 

To facilitate the trading in crude rubber 
and ru^er futures, the Rubber Exchange of 
New Tork, ]nc. was organized in January, 
with a merebership of 2.S0, snd opened for 
busineas on Tuesday. February 2ad. This 
Exchange operates similarly to the New 
York Sfook, New York Cotton, the Coffee 
and the Sugar Ext^tanges. The floor is con¬ 
nected by telephone, telegrapb and cable 
with the leading rubber centers of the world, 
and the hie>t fnfonntU'an regarding condl 
lioiia is available to Its niembera. &ch an 
Exebonge is a reeognltiun of the world tm- 
portance of the eotnmodity aind its facilities 
will do mueh to protect the intereets of all 
oonoerned. In tdW of tile twice of around 
flt,00 which prevailed for a time, it ia inter 
eating to note itiat the initial sate on the 
Exchange was for one lot. or five tons of 
rubber to be delivered in May at 63 cent, 
per pouad. Tbe first day’s tnutoacUons 
amounted to 60 tons. 

DevelopaneiU of Robber Cotnpauiles 

Unless one is aotuilly a buyer or seller 
of rubber for business purposes, one will not 
have much opportunity to deal with tbe 
Rubber Exchange. The unit of trading there 
has been nude purposriy large to keep out 
the small speculator. Such persona, or 
others decirirtg to Intereot ibemoelves finan 
daily in the industry will find the shares of 
rubber companies as traded in on the Stock 
Exchanges more satisfactory to deal in than 
in rubbv futures. Rather complete informs 
tion, furthermore, regarding the companies' 
earnings and prospecu are available through 
newspaper and magazine articles and other 
published reports, so that purchases can be 
made intelligently. It is also possible to 
obtain opinions from investment houses. 

Tbe development of rubber companies hs« 
been from old establishments nuking iron 
tires for carriages, just as aniomobile com 
panleis have been organized from former 
wagon snd buggy works The bistorv of 
both businesses is closely related, for earli 
has had its periods of great depreosion and 
great prosperity While most motor com 
paiiies have paid off accumulated dividends 
and obligations and have established a potent 
earning capacity, rubber companies are just 
beginning to bring their financial houses in 
ovdor However, rubber etincorns have com • 
through the post-war depression period with 
less wounds than many other industrials. No 
companies have been actually forced out of 
business and 1925 namings and 1926 pros 
pexts are such that great optimism reigns 

At one lime it was necessary to finance 
rubber companies with first mortgage bonds 
bearing usually eight percent coupons and 
offered to tbe public at discounts Features 
such as high call prices or redemption by 
lot were added to lend a speculative aspect 
'and so widen the appeal. Those who had 
faith in the ultimate trend of the business 
have benefited materially, alnce these bonds 
are now quoted at relatively high prices or 
have been colled in for payment through 
retirement or through refunding at much 
lower retea of interest. When rubber com¬ 
panies begin to finance Improvements or 
oxtonafons by tiw mIo of oonunon otoAo. 



"Those Van Dom Storage Cupboards 
have proven a sound investment!” 



The Van Dorn Iron Works Company 

Mam Office &. Factory, Clevelaxuj, Ohio 
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8r««4 St. at Fairmeunt Avonuo.. 
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CAMERA CRAFT 

A Hoothly PbotagriBhk HagaxhK 
covers all phases ol pbalaira|ihy. Is 
praedeol, intereitiiv ood >«aa^ 
IS C™t. il. Cr^r *1 «> *v «i. Ywr 

Camtra Craft ‘Puhlttktng C.mpany 

















What Do You Do 

WHEN the mind beicomes sluggish? 

WHEN the muscles appear stiff? 

WHEN you hear knocks in the human engine? 

Do You 

GET away from the old job? 

GET away from that sameness? 

GET out into the open? 

Most of our Ills do not require medical attention. 

A change of atmosphere, chan« of surroundings— 
something different Is usually the best tonic. 

What could be more relaxing than to view and study the heavenly 
bodies through a telescope! To most men, Mars, Venus and the 
other heavenly bodies are vagaries. Get acquainted with them! 

It is now possible to 

Build Your Oivn Telescope 

This pleasure is within your grasp at little cost 

AMATEUR TELESCOPE MAKING 

Oust puhUihed) 
tells the amateur 

HOW TO MAKE a telescope, and 
WHERE TO BUY the material 
PRICE POSTPAID 

$2.00 Domestic $2.15 Foreign 

SCIENTIFIC AMERICAN PUBUSHING CO. 

Woolworth Building New York 




The Best Ideas 

From 

ISO Bmmess Uagazintik 

The really worth while ideas— 
whether on MllfaiK, or manaMment. 
or finance—can best be cbtained 
from worth while busineBs maga¬ 
zines. But can you afford to read 
through hundreds of magazines 
each month to gret the really worth 
while ideas out of all of them 7 

I FITAY 150 Buslnesa 
l^JCsT/VA. Magazines in One 

Contams the beat ideas published 
in 150 business magazines digested 
and condenaed into one compact 
magazine with articles methodically 
arranged so that they can he re¬ 
moved and inserted in your pocket 
memorandum book, or filed for 
reference. 

Each month our editorial staff 
goes through the list of business 
magazines, picks out the most use¬ 
ful articles in each field, strips them 
of all unessential details, and pre¬ 
sents the concentrated, busmess- 
huildlng facts to its readers What¬ 
ever your business may be, each 
issue of LEPAX contains some¬ 
thing that will interest and assist 
you 

riN THIS AD to your card or 
letterhead 

Ve will place your name on our 
siiiiHc nption list ($3.00 per year) 
liut if you are not satisfied with the 
first copy you may cancel your sub¬ 
scription and will owe us nothing. 

LEFAX, be., 145S.9iliSt, pyL^Ph. 

To the Arctic 
by Air 

Just forty yean ago in THE 
FORUM, Dr. Fridtjof Nansen 
set forth his plana for Arctic ex¬ 
ploration. In the April FORUM 
he reviews the accomplishments 
of the past forty yean and dis- 
CU88CT modem achievements which 
may be expected through the aid 
of modem agencies, sudt as the 
dirigible. 

Dr. William MacDougai, Pro¬ 
fessor of Psychology at Harvard 
Univcnity urges scientific investi¬ 
gation of the mysterious phe¬ 
nomena of “ghosts,” “psychics,” 
and simitar marvels. 

In every issue of THE FOR¬ 
UM, Dr. E. E. Free, former 
Editor of the “Scientific Ameri¬ 
can,” gives an entertaining arid 
non-tethnical explanation of the 
latest developments in the'world 
ot science. 

FORUM 

A Magazine of Controversy 

Edited by 

Henry Goddard Leach 

All Newntaads 35c 


the paUt« wilt faiaw titat tiw Meslrr 
t^n en a sraad basb ud the ImnS 
swl pieferrad eteoks are aqm Marly ef iw 
vesunent i]«ality. 

Invaators moat not be fooled by the differ- 
enoe in price of rubber aiooke and pick up 
apparent bargains before investlgatinc them, 
for this difference is <)iilte likely to be the 
amount of accumulated dividends thereon. 
For instance, one company has two Isl Pre¬ 
ferred Stocks outstanding. On tbe same < 
day one stock sold for 112 and the other at 
86. This is perplexing until it is known that 
on one stock there was payable 126 of back 
dividends, which the holders of the other 
stock had already received. 

The rubber indnstry is quite eaeential as 
a connterpart for the motor induatry, adde 
fnm iu great neceaaity in previdiag the 



mwoh iMMy to ha iMffa In ^ pornmimf 
of funds in rubber etUtdea, bodi fren afaiS^ 
dividends and from market a^ttnciatloit 
aharee. tbotc oompaaie* wbieb do a dfvursi' 
fiod butiiteea and which are In control of 
situatioM fVom tbe plantatien to the UMm' 
chandhiag of the ffnbhad prodncta, weolit 
seem to offer the greateat poaefbUiUea. Ulte- 
vriae, inveatore need not daeUne to invest in 
the bonds ef rubber contpaniet jnst beea u o t 
they,are aaoh a type of ^nd. for the indar 
try is one of the ten moot important onaa 
and esaaittial merehandiae ti aunUfactukad. 
A return slightly higher than prevailiag 
ratet may uatudly be obtained fnm rubbac 
company aecuritW 


The Heavens in April 

By Professor Henry Norris Russell, Ph.D. 



b« mods ons hear later i It o'eloek an Aoiin T, 

NIGHT SKYi APRIL AND MAY 


The Heavutaa 

N our usual glance at the sky, we find 
tbe Croat Dipper high in the north, with 
Draco below and tbon Ursa Minor and last 
Cepheus and Casaiopeia close to the liorixun. 
Lyra and Cygnua are rising in tbe northeast, 
Ophiuchus in tbe east and Scorpio in the 
southeast Above them ore Hercules, Corona 
and Bootee. Virgo and Leo are Ugh in the 
■outh and soutbweet. with Hydra a^ Cervus 
below. Auriga, Cemini and CaUs Minorwtre 
well down in tbe weatem sky and Orion has 
just set. 

Tbe Plancu 


1st and at 8:16 on the 30th of the month. 

Mon it in Caprieomus and rlaet abevt 
2 AOf. He is opprenofaiiig ^e earth and 
growing brighter, but is ariU mote ffam 
IXfmfiOO milM away. Nentthekas ha k 
as bri^ as a star of the first magtritnde. 
Jupiter is also In Caprioonraa and It in n«^ 
Junction with Man on the 2Sd when the two 
planeto are lose than a degree apart—Jupltor 
being to the northward. The nunring Hty 
abeutitite time wlH ineaent a fine epamaole. 
All the brighter jrisdteta wUl ho rimifftiMe- 
auaty viaiUe, lor Sawm ia > lihca afd 
ciotaea the maridion at abaut 1;30 au. m 
that date. 


Mercury is a morning star aU tUa month, 
but is best visible towards its oloee, when 
he is farthest from the tun. both sppscendy 
in degrees and actually in milllona of miles. 
At bis greateat elongation on the 28th, he is 
27 degrees from the sun—Ua greatest actual 
distance, 43/X)0,000 miles being reached sis 
days earlier. 

At this time the planet is in Pisces and 
.rises just before 4:90 s.11., so that faS dbauld 
be eaa% visible just before dawn, 

Vettia It also a morning star and at her 
greatest dituncc from the sun—46 degMeS 
—on the 18th, is in the oomttdiatipB 
Aquarioa and rises at obont St48 AJt, os ^ 


Uranus is also a morning' aur. and b* 
loOM between Mercury and Venus, but is 
visible only with a triescopa—at lenat Jn Wa 
It uiffavorable peritlm. Nepttmoialn 


observable la the eveidag. 


areseiit t 

Loo and ^ 

The moen hi ia her last quarteTat A rp. 
on the Sth, near at 8 a.M. on the ISlh, f» her 
firm at 6 *M, «m tbe 19tfa wind fitll 

at 7 par. 00 tbe 27lL !%e da tMaHM ^ 
aartb on the ISHb and latrimi hisay Sfit 4|be 
and. Dwtng rite woMth aba Iff* 
ttoa with Sattirn w tim find, ) 

TiK J««dwr .hnd< Tmm m «hn>' 
and MeMW m the 4l 






scndmnc American 


28S 


SOLD OUT! 

‘‘Sold out,” said the newsdealer to the belated seeker after knowl¬ 
edge who applied at the newsstand last month for a copy of the 
Scientific American a few days after it was placed on sale. 

“Sorry, but we have no more copies for sale,” said the circulation 
manager the next day. “The last issue of the Scientific American 
is exhausted” 

• 

All of which only goes to show that even editors and publishers 
sometimes are surprised at the way the public takes to a magazine 
which rapidly is growing in interest and popularity. 

In growing numbers men and women are finding in the Scientific 
American the one best means of keeping abreast of the times, of keeping 
informed of the tremendous strides forward the leaders of science and 
industry are making—steps that vitally affect the lives and habits of all 
of us. In growing numbers they are demanding it at the newsstands. 

When you ask for your copy next month you may find it already 
has been sold to some one else. That very misfortune happened to 
many Scientific American readers last month; it is likely to happen to 
still more, for the Scientific American is winning new friends with 
every issue. 


Don't run any risk. Each month articles are appearing 
that Ijrou cannot afford to miss. TTiere is only one sure way 
of getting your Scientific American regularly. Subscribe. / 

This coupon and a check for $2.50 will insure 
you against disappointment for the next eight 
months—all the rest of this year. y/ 


SCIENTIFIC 
AMERICAN 
2SS Broadway 
New York, N. Y. 
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Commercial Property News , 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 



Don'ts for Invenlurs 

Inventor* are the most 
interesting people in the 
world Their vision, their 
determination and their 
hard work are responsi- 
I f*'*' praoticallv all ihr 

_I progress that mankind 

has made 

These very qualities which make (or sue 
cess 111 inventing are the same qualilies that 
often operate to the diaedvantago of the 
individual inventor The inventor has vision, 
but he IS likely to be visionary He has 
determination—and it i* a virtue he certainly 
needs if he is to get anywhere—but he is 
likely to be obstinate He is not afraid of 
hard work, but too often this work la in the 
wrong direction. 

In other words, the inventor is often not 
a business man, even though his rewards de 
pend at least as much upon business ability 
as upon the merit of the particular invention. 
The following item is the first of a scries of 
Oon’ij for Invtntors which we will publish 


1—Little Thtaga Count 

One of the roost encouraging things about 
inventing is tint it generally is the simple 
little ideas, ideas that any of us might have 
thought of, which make the most money 
The husband who watched the tedious efforts 
of his wife in doing up her back hair and 
then devised tiie wire hairpin made a far 
greater fortune than he probably would have 
made if he had invented a piece of compli¬ 
cated machinery 

The little invention costs less to manufac¬ 
ture If you want to sell it outright or 
license it on a royally basis, there are a far 
greater number of prosfiei tive buyers than 
there would be for something that requires 
elaborate means to produce Then, too, there 
IS a wider market for the aniclo itself: and 
although the price may be low, the large 
volume of businesa and the repeal customers 
will usually buy, more than make up for 
the initial price received for something that 
IS more expensive. Don't he afraid your 
invention is too simple to make money 


Sidt Water Taffy 

N O little boy would think of leaving the 
seashore witlioiil a bag of salt water 
taffy This universal habit is responsible 
for a business running into the millions of 
dollars It is n business which recently was 
in jeopardy, until the I niled Stales Supreme 
Court came to the rescue. 

John R Edraiston, of Wildwood. New 
Jersey, in 1923, contended he was the 
originator of salt water infly and for ten 
yeara prior to 190.3 was the only one to 
manufacture il. The Patent Office registered 
‘‘salt water taffy” as his trademark 

Edmiston llten notified all the other manu¬ 
facturers of the confection to cease using 
the trademark and served notice that he 
would collect royalties on all taffv made 
since 1895 These royalties would have run 
into millions 

About 500 candy raamifactiirers, chiefly 
along the Atlantic seaboard joined in the 
battle against Edmiston It began in August, 
1924 Recently the Supreiin Court ruled 
that the term ‘‘salt water taffy" is free to 
evcrvoiK and cannot be registered as a 
trademark 


Imaginary Mills 

W HEN is a mill not a mill’ When it 
IS II mill in name only, declares the 
Federal Trade Commission 

The Western Woolen Mills Company, a 
corporation of Salt Lake City, has been sell 
ing knit underwear, sweaters, hosiery, 
shirts, blankets snd similar merchandise 


Patents Recently Issued 

ClassIAMl Advertising 

Advertisements in tkis section listed under proper elassifieations, rate tSe 
per word each, insertion; mmunum number of words per insertion St, maxtmwm. 
CO. Payments must accompany each insertion. 

Official copies of any patents luted in this section at IBe eaeh; state patent 
iiumbet to insure receipt of desired patent copy. 


_e rtaining to Apparel _ 

Ad,tiistahi.f. Fahtknkb Drvloe,'—Adapted 
to he used eapoclally in connection with arti- 
elcK of wearing apparel, such ns dresaea 
coat* or capa Patent 1565202 H. Reiter, 
R. 1008, 100 6th Ave., New York. N Y 
(Uejuknt Scpportteb.— a detachable sap- 
porting dovice which may be applied to 
trousera for gripping the waiatband trf nether 
garmenta Patent 1566206 C A. Qreene, 
1674 Broadway, New York, N. Y 

SuTPOBTiaL—Of a flexible nature, which 
can be made to fit any person, and will keep 
in place without metal staves, straps or 
bands Patent 15fl.V(2i> I. Itodge, 9 Parren 
Ave,, Sail Pranclsco, Calif. 

I'RPEhUAiiHKivT.—For women, which Is 
equipped with ineana for supporting the hose 
from the shuiilders of the wearer, whore oor- 
seta aro not worn. Patent 1568917. Adeline 
(' Peterson, 656 Brerkenndge 8t, Buffalo, 
N Y. 

Cosset —Which may bo from time to time 
adjusted so a* to be varied in siso throughout 
or at different sections. Potent 1608909 8. 

.1. Newman, c/o I. Newman A Sons, New 
Haven, Conn. 

PNEfMATIC FooTWEAB OOHSTgtJCTIOK.— 
By means of winch a high degree of resll* 
Icncy Is provideil for the heej portion of 
ordinary tyjie shoos Patent 1568406, J. C. 
Keller, 18 IC Elm St, Chicago, III. 

Shoe STsroTtiBE—Which whUe eloaely 
simulating in nppeariinec a mmed-oole shoe, 
is free from many of the obiectionable fea< 
tores. Pateut 156982.3 F. Maecarone, 908 
Kent Ave , Brooklyn, N Y 


Chemical Processes 

CTIUZIHCI SUIPHITK ('EIXITI>0«E Lte.- 

As a fuel, by mixing the same with chloride 
of magnesium and vegetable waste, such as 
wood chips, and heating to between 160* 
and 200' O Patent 1564142 C. O. 
Schwalbe, c/o F Schwenterley, Koniggrat*- 
erst 69, Berlin S.IV 11, Oermany. 

lilTHOPONE I’BOnCCT AND PSOOESS OT 
Making the Same —Which includes quench-j 
iiig the llthopone in a solution of u soluble 
alkaline earth salt to form a coating, and | 
flien ctinnging the salt into on iniuilnble one 
Patent 16a5186 J. L. Mitchell. 17 W. 10«th 1 
Sr, .New York, N Y 

T’kocesb roB Weighting Sieks.—W hich 
Ciimpns™ treating the fabric with solutions 
of acetic aciil, lead acetate, and aodinni 
piuiHplmtc Patent 1566390 A Pepper, lS4 
N flrd St, Paterson, N J 

I’lKMiHs FOR Tbeati.no Shephide Obes 
vNi) (’<iNCFNTB.\TF.H.—For extracting the 
1 iirloiis ingredients in their metallic or salt 
form III one eontliiuoiis process. Patent 
1.5ti6.!7(» M De Kayser, 11.3 Park St., 
Porllimd. Ore | 


Electrical Devices _ 

I’ltFiiMosrATK- SvvircH —Which may ha 
iifili/i d an u flnslier or for any otlier purpose 
nlthin a iircuit to bo automatically opened 
ami closed, and in which o twisted flexiUS 
device BiiiiiKirts a elrenit breaker and is 
caiisoil to move to o|M-n and closed position 
at on expansion and eontrnotion of Its sup¬ 
port 1‘atent 1661426. 11 R. Fernandes, 14 
Villegas 8t, Hniuiia. Ciibo 
Storage Baitfry - Having a spacer st- 
ruehed to eaeh of the positive plutr-s, to pro¬ 
vide room for thi active material that falls 
Pntenr l,664ia3 E 11. WilHams, 486 
Schoonmaker Ave , Monessen, Pa. 

Lamp Shade BhAME.— For deotric fir- 


tiiros, such as bed lamps, which wtU not 
require Die removal of the cord from either 
the socket or attaching plug. Patent 1564,- 
170 K. C Berger, 867 Ist Avc„ New York, 
N. Y. 

Eeeotbio Ibon. —Adapted to iron mats- 
nals of delicate texture, such as velvets, 
satins, etc, but may be uWl as an ordinary 
iron Patent 166S601. A. Bnelland, c/o 
Mias Pugh, 6 E 08th St., New York, N. Y. 

fToAB Lighter. —Having an electrical 
heating eircuit. ctoeed when the lighter la 
pulled forward toward the smoker. Patent 
1564072. J. M. Jackson, c/o Rope A Cord¬ 
age Co, Parkersburg, W. Va. • 

Radio Ooie Mocnt —Especially adapted 
for adjustably supjiortlug radio-aedve de- 
menta for obtaining more perfect selectivity 
and volume in tuning operations. Patent 
1666206. a. F. Rusicka, Bohemia, N. Y. 

Method op Detectino the Pbbsence 

AND APPSOXIUATB LOCATION OP METAIXIO 
Masses.—A device including moveable bal¬ 
anced ground antennas for determining direc¬ 
tion of signals and locating metola Patent 
1564940 F. 8. Chapman, c/o M. Y. Fumey, 
Kenton, Ohio. 

Rjrmodou.—W ithin which Is supported a 
part or all of o complete radio apparatus, 
capable of ready manipnlntlon. Patent 
16wl45. B. L. Henry, Imperial Hotel, Slat 
St and Broadway. New York. 

lEEimiNATED DiAX.— For radio opperatna, 
wherein the dial may be illuminated without 
illnminating the surrounding objects to any 
appreciable extent Patent 1660069 W. C. 
and F. Buchols, 87 Penn St., Brooklyn, 
N. Y. 

Illhminatino Attachment poa Mcsicae 
Instbcments —For pianos or ilmilar In- 
strnments, by means of which the flashing 
of illuminating means coincides with the 
rhythm of the music. Patent 1506202. H 
A. Ollier, 90 Maurice Ave., Elmhurst N. Y. 

Elettbioal Switch—F or use in many 
different ways, but particularly adapted for 
giving direction investing signais in eon- 
uncUuii with motor vehicles Patent 1565,- 
768 C. R. Krone, 410 28th 8t, Oakland, 
Calif. 

1*by Battebt. —In which the electnxie* 
and the clectndjrtc are rendered active only 
when the battery is withdrawn from Its con¬ 
tainer preparatory to use. Patent 1566927. 
D. Rosen, doceased, address Mrs. B. Roeen, 
Bo* 1, Ave “K." Brooklyn, N. Y. 

Hwitch-Opebatino Dp.vice. —By means of 
which tiie electric lights in a sleeping room 
may be turned on simidtaneoualy with the 
operation of an alarm clock. Patent 1667.- 
104. M. J. and C. L. Beck. Route 8. St 
James, Minn. 

Thebmo«tatio Contboe. —For an riet^He 
circuit that will antomnUcally maintain 
water heaters, glue kettles and similar de¬ 
vices nt a desired tcmperutiire. Patent 1566,- 
699. E a. Scholt*. 4065 l»th St., San 
Francisco, Calif 

Eeeotbio Aeriae Advkbtisino Means.— 
Ill which an advertisement is suspended from 
a balloon having a revolving movement the 
aign being visible from all points. Patent 
1568011 C. 8. Trippeda and A. J. Dlchiaro, 
n/o Daylo Electric Li^t Oo., 40 E. 2nd St, 
Now York, N. Y. 

Radiodial. —Having an attadnnent by 
means of which stations ore so recorded a* 
to facilitate the toning In of the sot Patent 
1667968. J. Lupo. Jr., 8636 Pork Ave., 
Bronx, N. Y. 

FtBB-ALABM-SlON'AI.-'rRANBMrrnNO AWA- 
BAT9S,—la whteh whenever a AP^ahinn siff- 
nal is sent ov« a circuit, a wireless slfliiil 


direct to customers in other states. Despite 
the (set that Its agents obtained orders im 
blanks which read, "I hereby request you 
to make to order tbe following goods aa^ 
ship to me,” the company never did own, 
control or operste eny machinery or miU, 

When the Federal Trade Commlsskni 
hwued a complaint for the alleged viaistkii* 
of the provisions of the Federal Trade Act, 
the company changed iu name to “Weetteis 
Woolen & J^iit Goods Company.” Nevenfah- 
less, the Federal Trade CoaiDiissiou waft 
ahead with the caee, in order that the low 
may be made cleat, and now declaree: 

“The proctleea of taid reepondem, nndpr 
the oonditione and droumstancea deacriibad 
in tbe foregoing findings, are to the prejn- 
dice of the public and of respondent's eom- 
petitors. snd aro unfair methods of compe¬ 
tition in interstate commerce.” 


Amwiean **0|»en Door** Palky 

T he strong contrast between the poliey 
of British manufeoturers who so often 
refuse to disclose their pfooSteM and that 
of American firms is well densonttrated by 
the foUpwing note in a recent report of the 
Bureau of Mines. Says The Engineer; “Tlte 
rapid stride in flotation ooncemUntlon, it i» 
noteworthy to point ooi, is dne to the freer 
exchange of facts and date by the staffs 
of the larger mhung eompanles and tbe 
patent controlling ooiposUtioM, and by In¬ 
vestigators in general Generally speaking, 
one may visit any mining plant and by 
presentation of proper credentials be dhown 
all that Is going on or that is being done.” 


Yankee Bnmd* in the Siulan 

C IVIUZATION foRows the tndemark. 

The truth of this is impressed upon »s 
by tbe registrsiion of two msriu just made 
m the Sudan, Northern Africa, by Amerieitn 
firms. 

One of these firms b tbe Ttanscontinenta) 
Oil Gimpany, of Pittsburgh, which registers 
its widely known trademark “Marathon" for 
petroleum, kerosene, gasolene, lubricating 
oils and simibr producta. The other b the 
Bucynu Company, of Sonth Milwankee. 
wUch regbters “^cyrus" for steam aboveb. 
lucomotivea, pile drivers—machinery of all 
kinda, in fact. 

Sudan trademark procedure b aimplc. A 
man simply registera hb mark and it is 
published in the Sudan Government Gasette 
in both English and Egypu'an. Tbb serves 
as public notice of hb ownership, and in¬ 
fringers act at their peril. 


The Courts Aid the Cmvaager 

Y OU probably are familbr with the can* 
vasaer who oalb at your home and tries 
to sell you a colored enlargement of a photo¬ 
graph of one of the family. But did you 
know that he repreaenls a gigantic industry 
and that the Federal Trade Commission hwi 
tried in vain to put an end to the hokum in 
his sales talk? 

The case in which the Circuit Court of 
Appeab in Chksgo renders a decision b that 
of the Chicago Portrait Company. The Fed¬ 
eral Trade Commission ordered the company 
to cease representtoig falsely to eustomors 
that they were getting cot prices. The por¬ 
trait company eppealed to the oourtt. JuAges 
Evans and Page, in tbe majority opinien. 
vacate tbe Trade Commbsion's ordte spd 
say: 

‘The pnrefatset might have been dooettod 
in some small way, Imt certain it b that he 
wa« not injured, nor was any competitor 
injured- From tbe ftHhfdden Sets th e r e 
seenvi to us no possibility of injury to ooto- 
petttors. end we are of She •pinfm thatt 4^ 
,Pte «eiUier wljWh fhe Jett^ iwr the spkh 
oi ^ act-** 





it PateBt UMTSM. A. p. 

Vr 0. Btx 4»^ Pafaner & Wbtw Bu. 
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'PmiftnxrKTi ShTtoH Ixwk.—F or electric 
Riyltel^ DMosiltatiiig the .opeeatloa in a 
Ixtod^innlQMi i)ei)ueiice of « sroup of ele- 
Wcottt thna make the oloeliitt practically iin- 
noaaibl* hr anaathoHsed peraona. Patent 
IMMBS. J. J. Tolbert, 577 North Ken- 
more Ave., lioa Angeloa, OallL 

_ Of General Iirtcrcat _ 

CoMBUUTtoit Stiot Stop ai»b DKam.— 
EliiniAatee the dieh pan, and many other 
uteaafla. Patent 1B11018. Jacob Binder, 
159 Moore St, Bncilow, Kyf 

Uop-Foutino CHcviok.—^I n which the 
caat artlide wlU have a amooth appearance, 
fur caatlnB prsdoua metal, articlea of Jewelry 
uud ^ like. Patent 1568188. G. A. 
Hansherr, c/o Mr, Bolder, Bennington St, 
Newark, N. J. 

Nksnuo Thbhawsb.—W hereby the needle 
when dropped Ihto the device, will automat¬ 
ically aeat itadf in proper poaition to receive 
the thread. Patent 1668223 W. Pnraona, 
081 G»e«n Ave., Brooklyn, N. Y. 

pBOOfeu or PaoDtiotNO Cotoa-Fit.T.GD £lii- 
hbouwmd Dcaioita oat Turrac Faiuiioa.— 
Whl^ doea away with the uae of the panto¬ 
graph tor ^prodorinf the outline, the deaiKn 
belnc reproduced In any lenjgth or quantity. 
Patent 1668186. P. Oonled, c/o Indepen¬ 
dent Mff. A ImportiDK Oo., 225 6th Are., 
New York, N. Y. 

Window SosSen. —With meana for adjnat- 
ably aeeurln* the aatne to provide for any 
(lealred deitTee of raiaiiiit or lowenn* the 
window. Patent 1868361. M. F. Henning, 
6732 E. 14th St., Oakland, Calif. 

BoLaa ATrAonvrWT roa THANerra.—Oa- 
paUe of carrying out all the operationa and 
obanrvatlona which may now be achieved, 
without neceaaitatlng a aeriee of delicate 
ndjnatnenti. Patent 1668484. J. M. Onnn, 
Laguna, New Mexico. 

Stamp Holdcb.—^D esigned ptlmerily for 
uae by rural mail oAcea, for preventing 
Ktleklng of the atampe in damp or warm 
weather. Patent 1568686. M B. Bultmnn, 
261 Broad St, Sumter, 8. C. 

Foot BA8>.'~Fer protecting from decay 
the part of a poet which la near the ground 
and moat liable to rot Patent 15M109. 
L. PonanUe, Angera, Maine-et-Lolre, 16 Hue 
de Bel Air, France. 

Sass LocK.—Batabliehlng an adjuatable 
locking connection between the upper and 
lower aaahea whereby the same may be re¬ 
tained partially open. Patent 1664128 R. 
(’urtla, Sr., 884 Princeton Ave., Jeraey City, 


N. J. 

TooTHB«tiSH Back.—W hich will aupport 
a maxlmom number of bnuheii in a miiiimnm 
of apace and maintain the briatlea out of 
contact Patent 1664110. J. H. Balmer, 
25» Plane St, Newark, N. J. 

Samplx Dispiuat Foldeb. —Of book-like 
structure, having a dlaplay frame adapted to 
overlap any one of a pliimlity of aample 
fnbrlci. Patent 1664162. J, M. Thomaon, 
e/o Sherman A Sona, 881 4th Ave., New 
York, N, Y. 

Rkplaoeabu Tooth.—W hereby a porce¬ 
lain tooth, and a backing, may be easily and 
firmly united. Patent 1864087. W. L. Ma- 
"on, c/o George B. Lamk 414 lat National 
Hank Bldg., Olndnnatl, Ohio. 

CauoncT Phqtbotoe. —For protecting the 
chimney top ogainat weather condldoue, and 
roinforring the top layera of brioka. Patent 
1668700. 8. A. Heflland, Box 824, Fennl- 
more, Wla. 

Paw* CoarTAiNiat—WhlaA will allow' the 
use of heavy cardboard, and yet moke the 
cod member praotloally an integral portion 
of the body. Patent 1868088, O. H. Bart 
lott, 1648 21at Ave,, San FraooUco, Calif. 

Houn* roa Baked Amj*.—With meane 
for bolding the individual apple while it la 
being baked, the apple being aerved on the 
holder. Patent ItlSm. M. O. Finn, 1822 
E. 28rd St, BiwAlyn, N. Y. 

ApaomiBlo Iaop.—M ore apeolftean^ n 
clamping Aevtoe for ropea and eahlea, whidi 
permlta of ready adjuetmimt yet rigidly 
b®J* ^nfalnat aoddental alipping. Patent 
1568041. F. 3. Ariwjr, 428 K.. J62nd St., 
New York, N. Y. 

PKOMOitAFa IteJuiRtiTC Ain> STomira I>b> 
T'W*.—wm g t ri ttffeed that the phonograph 
™ay ha JHipHMitleany atarted 1^ an alarm 
at^M 4* MM M tbt peeord it 


^mmme amebican 


IitomfUtATOS,—For aafelV holding papera 
or other waate material while they are being 
burned, the device la conetruoted of woven 
wire. Patent 1608120. J. W Thompson, 
16 Ternacc Ave., White Plalna, N. Y. 

Oanoft Houieb. —Of the knockdown fold¬ 
able type, which will serve to eupport u 
canopy of moaqulto netting over a bed. Pat¬ 
ent 1666191. V. P. Nelson, 264 Lexington 
Ave., New York, N. Y. 

SlTHON.—Having u flexible tabular mem¬ 
ber whernby a flow of liquid therethrough is 
obtained in a quick and positive manner. 
Patent 1664680. B. Saa, Box 806, Station 
"A," Anbnm. CsUf 

Knhb ok Foot Rbbt fok Suoma and 
THE Like. —Providing a rest by which the 
weight of the operotor can be applied in 
forcing the blade into the earth. Patent 
1563528. 8 Bubio, 1)20 Sunset BlvA, Los 

Angeles, Calif. 

DBArnita Table. —For stndents in home 
use, the table being so made that it can be 
readily taken apart and packed into as amalJ 
a space oa an ordinary suitcase, an adjust¬ 
able T-square is also included 'ITie inventor 
has been granted two patents, 1564358 and 
1.664.169. P. Klein, 181 Glessner Ave., Mans¬ 
field, Ohio, 

Wall ^abd CoMPosmoK.—For use in 
building constructions, and os a subetitutc 
for wood in fumitnre production, the com¬ 
position comprising sawdnst, sodium alllcate, 
whiting and molasses. Patent 1664706. J. 
W, Ocihafnn. Tomahawk, Wis. 

Smokinu Set. —Oomblniug receptaclea for 
a package of cigarettas, bonk matebea, and 
smokiug^refime, adapted for use In automo¬ 
biles or other vehicles. Patent 1566130. J 
A. Honegger, 2030 Palmetto St, Brooklyn, 
N. Y. 

Spacing Pa8teneb fob Wibe Scbeews — 
Used as rclnfojrciug elements for cement mix¬ 
tures applied to the face of a house of 
Btuooo finish Patent 1563786. I. Paterson, 
1004 Ashby Ave., Berkeley, Galtt, 

BoArroLn HotSE.—Of knock-down adjust¬ 
able type, baring interlocking parts of tubu¬ 
lar cylindrical form, easily moved from place 
to place. Patetit 1566171 W. J. Spurr, 822 
Crescent Ave., Leonia, N. J. 

Ket Huldeb —Which is extensible, having 
an attaching tab applicable either to a but¬ 
ton or bolt, and in normal condition of 
comparatively shon length. Patent 1666192. 
A. J. Forrest, c/o Ohio Express, 068 N. 
Dearborn St., Chicago, Ill. 

Automatic Wake-up Iwu..—W hich when 
placed in its crib the eyes will remain closed 
for a suitable length of time, and will then 
automatically open. Patent 1666166 O 
H. Parsons, c/o Avcrill Mfg Co., Wales 
Ave and 14.1rd St., Bronx, N. Y. 

Sadibon Hoijjeb —Which will properly 
grip the handle of the iron, and eifcctuallT 
protect the hand of the user. Patent 1666933. 
U. Toepfer, Everglade Avn. and Mohawk St., 
Little River, Fla. 

HAlB-TBlMumo OuiDB.—Whereby to In¬ 
sure a uniform shaping und cutting of the 
hair around and in front of the ears. Patent 
1667011. J. Pandale, 8714 111th St., Rich¬ 
mond Hill. N. Y. 

W'ATOHCABE CoitaTBUCTioif.—Forming a 
diversified setting in which the dial of a 
watch BKivement may bo displayed Patent 
1666976. I). Schmidt, 114 Fulton St. New 
York, N. Y. 

Dolls' Era.—Of the moving type, which 
are self-sustained within the head without 
the use of plaster of Paris. Patent 1666908 
L. B. Messinger, Jr., 198 Flanders St., 
Bridgeport Conn. 

IYexible Cement Composition. —Com- 
priring eight parts of sand, four of cement, 
fonr of a oalcinm soup, and one of a ainc 
soap, forming a paint or plaster. Patent 
1660817. O. Olesen, 870 Wadsworth Ave., 
Apartment 24, New York, N. Y. 

.fc Swimming Rino. —In the form of a hollow 
and inflarilbla oonstrnctinii with a head ropre 
sendng a await or other fowL Patent 1666- 
868. E. A. Guinaburg, 302 Fifth Ave., New 
York, N. Y. 

SPBtNELBB Head.— Which is adjostabie 
for die porpoee of varying the area of lawn 
sprinkled, and the control of water pressare. 
Patent 1664687, J. Kreislger, 2217 W. Slat 
St., Lea Angelsa, Calif. 

Siphon. —Whereby liquid ean be ripfaoned 
wlthont the uenal neeetoity of applying the 
mouth to the tube to start aotlon. Patent 
156691& T. OUbent, 60 N. Beratanls St., 
Honololn, Territory of Hawaii. 

ToorHipuiBH BOLDim.—rWberetn a pinna- 
tiy of tooth bMskw at* snapeaded and pro¬ 


tected when not in use, but may be readily 
removed Patent 1606800 J P Uiiiuzi 
gtanis, c/o Catting. Philliiw & Hale, 25 
Broadway, New York, N 1 

SOBEFNINQ Devick.— Which Call Ijc rendih 
applied to and aocurnly held in vciitilatini; 
openings without the use of nails, scrcvis or 
like fastenings Patent 1564365. A A 
Newnhum, 107 Bath St, Santa llurbarn, 
Calif. 

Awning. —In which the canvas may be 
drawn from one side of the window to the 
other, permitting ventilation and obstnioting 
the sun'a rays at various hours Patent 
IWitnid E Poulson, 62.5 Milwaukee Aw>., 
Chicago, III. 

Toe Slippek —Of the type used by ballet 
dancers, made w-Ith a re-enforelng mumber at 
its toe to sustain the weight of the hotly on 
the toe Patent lfi<l40t>7 O Meier, 818 
Eastwood Ave., Chicago, Ill 

Cunt Button. — Having two cooiierating 
parts and novel means for causing the coop¬ 
erating members to become released, tho parts 
are entirely encased. Patent 15646,57 G 
Wulliini, 1733 N. Francisco Ave., Chicago, 
111 

Siphon —By means of whiA a siphon 
action may bo readily started ami rontrolleri. 
in discharging the contents of a bottle or Jar 
Patent 160675S. P. H Kraetdi, Astoria, 
Oregon. 

Draftsman's Pounce Bixick —For pre¬ 
paring the surfacea of drawing or tracing 
cloth before working thereon, und preventing 
the pounce powder from flying Patent 
1665070 F. Philip, Lomiioc, Calif. 

Adtkbtisimo Dfvice —Which has movable 
members adapted to be actuated by the wind 
to attract tbu attention of paasc'rshy Patent 
1560789 H. R. Ihites, c/o Mrs 8 A Din¬ 
widdle. 7206 I-auhar Ave , St IjOuIs, Mo 
Mmion OF Making Pobcfxain Abticles 
—By which the production will hi' cbeaismod 
by the saving of time and labor, on an uceu- 
rate and perfect product. Patent 1500841 
E L Dillman, 42 IGushing Ave, Jamniea 

N y. 

Houies fob Thfjimos Bottiacs and the 
Like —Roadlly mounted in any suitable 
place for the support of a thermos bottle in 
on upright position. Patent 1506098. L 
Saiger and M Uusaell, Johnstown, N Y 
Concrete Shingle.— Which can be se- 
eared firmly in place in association with 
I other shingles to proiluce a fireproof and 
leakproof roof Patent 1567940. C. F. Hcb 
flinger. Box 605, Hobart, Wash. 

_Hardwaj* and Tools_ 

A Buri.lar Proof Safeti Lock Compris¬ 
ing A Movable Portion and a Wedof 
Shai-ed Keefeb —Improved model Patent 
14873'28 Max Qolden. c/o Wachs Bros , .35 
Bleecker St., Now York City 
Saw —Made of stock material, and mini¬ 
mum number of parts, assembled and dis¬ 
assembled in the simplest manner Patent 
1564105. A. F Ouellet, 106 W. 86th St. 
New York. N. Y. 

IklOR Holder —Adapted to be actuated 
automatically to hold a door in opi-n position 
until manually released Patent 1.50,'{790. 
W. Roberts, R D No. 9. Springfield. Ohio 
SoBEW Jack. —Employing ball bearing 
screwo, reducing friction to a minimum, and 
which made with a smaller lead, develops 
more power than ordinary Jacks Patent 
1566805. H. H. Jones, 20 E. Cota St . 
Santa Barbara, Calif 

Wrench —For nuta, bolts or pipes, hav¬ 
ing a apecial form of adjusting worm whieh 
ensures proper engagement with the rack 
bar. Patent 1664411 J. H Foi.es. 1822 E 
23rd«t. Brooklm, N Y. j 

Latch —Of simple form, by means of 
which a door can bo opened merely bv push¬ 
ing on the knob, without turning it Patent 
1565212, J. Siilick, 52 E 120th St., Now 
York, N. y. 

Doob Control. —Which will act auto-, 
matlcally to hold a swinging closure in anv | 
desired |)osition. It is practically noiseless in 
operation Patent 1565524. W. B Sum 
roeroll. Box 2113, Atlanta, Ga 

Tooi.-HoLniNO Dkvtce —Adapted to he at 
tached to the pocket of a garment for re 
leasably securing tools and preventing their 
aoctdentul removal. Patent 1566196 N E 
Gandrau, 408 E. Graml Ave, Watts, Cnlif 
Undebbeameb Dbesbino lltAirv —For 
holding an underreamer cutter In a perfectly 
qpright rigid position without damage to the 
origtnal form, Patent 166648.3. G E 
Kraew, Box 648. Wilson, Okla. 
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Combination Lock.—I n which a plurality 



1 >01)11 ISoLr —\dnpted to be carried by tb 



vision St, Chicago, Ill 
I Socket ob Spfkd Wrcn. it —In which 
j yielding means are intriwlnci il in the socket 
; tending to force tin nut acted uism out- 
I wnrdly Patent l,5667(i6 C B Michel, 
Oakland, Calif 

pLASTFJUNo Staple — .Vdapted to function 
as laths or furring strips for spacing the 
plaster reoeiving wire mesh from the sheath¬ 
ing. Patent i5tm47 C Hollow uy, Jr , 050 
Bryant St., Sun Frunciseo, Calif 

Overshot—I k'signed to utw cement for 
the purpose of binding the object being re¬ 
covered from a well, yet provide convenient 
removal of the ohjeet when above ground. 
Patent 1.567109 \ Boynton, c/o Frontier 

I Oil Co, City National Bank Bldg, San 
] Antonio, Texas 

I Lock —In which there is provided a key 
I operated series of tumblers and a pawl oper- 
oteil series of tumblers Patent 1567979 
C E Northrop, deceased, Clara L Northrop, 
Administratrix, 410 Highland Ave, Dayton, 
Ohio 

IHhirknob—I n which is incorporated as 
a central element, a mirror. protiTted against 
knocks or blows Patent 15679.5.1 S Kaltn. 
c/o J Chester Sons Co, 11,5 Oruttam Bt., 
Brooklvn. N Y 


I Heating and Lighting 

! Mater Hfatek —IVhicli niuv 1 h> eon- 
neetod to a domestic holier for (piickly heat¬ 
ing the water by means of a gas burner 
Patent 1.506200 J G Haus. P. 0 Ih.x 35, 
iWeirton, W Va 

I Mfthou of IIevtinu HuNEy — By causing 
I the honey to iruv.l iii a thin sheet while sub 
jected to 1.56 degrees fur a brief [.eruid. then 
rapidly oooliag tbe same I’alent 1605471. 
A t; Kuvkeudall, La Mreit, Calif 

Oil Bi BNKB —llaviag means for vaporix- 
ing tbe oil uud forcing tbe vapor thrviugb a 
vrrv small onfm, whereby the roaring of the 
burner is eliminated Patent 1564571 M 
Herod, R F D No, 4, Mielilgun City, lud, 
Gah I.iuiitfr— in tbe form of an attneb- 
ment tor gas stoves and isunprises a pilot 
liglil und main burner with eiil off for both 
I 1‘ni. iu 1.567062 C M Uh', 205 Pasadena 


Htovk Burm'K and Water Hfatkk —So 



I Am liiAiER VOR FuB-NAclh —Wlierein 
boated uir mav be supidied above the bed of 
isiuis til the fnrnnee, and may be readllv 
regulated I'utent 1569811 IS Jouian. 16.34 
! i:!2ml St , Richmond Hill, N Y 

Machines and Mechanical Device* 

3'ension Device for Shutti.es —Which 
begins to function niitomaticBlty as aoon as 
tbe thread is placed in opcratlvu position, 
lirovidlng the desired tension. Patent 1565,- 
187. C. F. Moore, c/o Bcliwnxonback Huber 
Co , Bergenline Ave. and Oke St., West Ho¬ 
boken, N J. 
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SitOKino SiT.--<3<miitruet«d in looh mu>- 
ner that a aingle cigaratte and a aingle match 
will be diacbarged upon the operation ol 
mechanUm. Patent 1M6175. J. Vagbl, 
Bethel, Conn. 

Machine foe Cdthho Botton BiANica. 
So conetructed that it wUl be powible to 
nee thereon shelUi ol concavo-oon-vei form. 
Patent 16582M, V F. Doaha, A Feyk, 
and E. Fcyk, o/o V. F. Nekarda, 280 Fifth 
Ave., New York, N. X. 

Stapi.inq Machine —For ahoe manutac- 
tureni, having means for drawing the leather 
tight over the last as the staples are inserted. ' 
Patent 1568436. A. H. Prensel, Halifax. 
Pa. 

Beam Tension Device fob Knittino 
Machines —Capable of adjustment to any 
desired tension, and automatically miiln- 
talned nt that tenoion while the machine is in 
operation Patent 1564162. O C. Wiese, 
1766 E. Ifith St., Brooklyn, N. Y. 

ACTOMOBtlE PaBKINO MACHINE — By 
means of which a minimum of ground space 
ia rCKjuired for the accommodatiou of a large 
nnmbur of oars. Patent 1(564100. J E Mor- 
5 Murdock Apts, West Lafayette, Ind 

Cam Box fob Knittino Machines—I n 
which the cams are so arranged that the 
needles will work lower in respect to the 
sinkers, without damaging either Patent 
1668788. J. P. Priram, c/o Home Hosiery 
Mills, Borne, Oa. 

OoouNO Maceink.— For use in the proc¬ 
ess of engraving, in what is called the burn- 
ing-in step of an etcliing process. Patent 
1560640. A H Ante, c/o Sierra Art & 
Engraving Co , San Ftaneiseo, Calif 

Otjmmfd-Tapf.-Sealino Machine —In 
whioh tape haling an adhesive surface Is 
drawn from a roll and moistened and torn 
off in suitable lengths. Patent 1563209. J. 
H. Meintire, 276 Jefferson Ave., Brooklyn, 

N. y. 

WiBE Stbktobeb —For pulling wire 
•creenlng taut when applying to windows or 
doors Patent ]6<i6066 J B Doerr, 100 
W. Washington St, Orlando. Fla. 

On- AND Oab Srpabatob.— For collecting 
and separating the gus from the oil os the 
commingled gas and oil come from the well. 
Patent 1666135. 0. J. Wolfe, Yale, Okla. 

PowES Tbansmission Mechanism.—P ar¬ 
ticularly adapted for use with portable well 
drilling apparatus, driving the mechanism 
necessary in spudding in, drilling, casing 
application, and baling. Patent 166,7514. J 
W Miller, 811 North Uaymond Ave , Pasa¬ 
dena, Calif. 

CuTTiNO Machine for Printing Prcsb 
Roixebs —Which operates to slmultaneunaiy 
trim the ends, and circumferentially grooves 
the roller for dividing the surface Patent 
1666184. 0. M. Earley, 321 86th St. 

Brooklyn, N. Y. 

Bf-oui-atinq Valve fob Flcid-Pcmpino 
APPARATira —Which can be inserted in an 
ordinary pipe line between a llijuld container 
and a pumping apparatus. Patent 1566H7 

O. S. Lena and O E. Jupp, c/o American 
Marine Devices Corp , 400 W. 23rd St, New 
York, N. y. 

Actomatio CoimtoL Winding Mechan¬ 
ism FOB Clocks — Adapted to wind the clock 
without interference with the normal opera¬ 
tion, the winding being electrically operated 
Patent 1666706. J. M Boner, 225 Main St.. 
Evansville, Ind. 

Evenness Testeb —For testing thread, 
yam and the like, so that the weaver may 
know in Just what portions the unevenness 
occurs. Patent 1568049 H. 8. Wyckoff, 
816 Hnd«>n 8t., New York, N. Y. 

Ratchet Mechanism,— Which Is auto¬ 
matic in operation, and is particularly well 
aiiapted for use In reversible ratchet wrenches 
and the like Patent 1566473. W R. Lee, 
1810 Main St., Oalena, Kaos. 

Automatic Dispensing Devioe—F or 
liquids, set in operation by the opening of a 
valve which will cause the operation of a 
motor for driving a pump Patent 1500501 
C A Ooldamith and J F. Montague, Col- 
Htigswood, N. J. 

Wateb Motob. —In which rovoUibly mount¬ 
ed blades, against which a stream is directeii 
to the upper portions, causes a whirl pool 
effect Patent 1506725. C A. Blume. c/o 
Whirl Pool Water Motor Co., Rocky Ford, 
Colo 

Lift fob Gin Breasts. —Which may be 
readily operated either by hand or foot, may 
be readily held in locked position or easily 
released. Patent 1667186. F. B OumpsWn, 
Blooming Grove, Texas. 




VtNDtno MAomifE^—B avIiic •] 
coln-oontrol mechanism, forming part ot ■ 
pump, for dispensing a predetermined q«aB-| 
tity of gasoUne or other liquid. Pctenti 
1567888. W. D. Ambrose, Neoogdoebes, | 
Twae. 

OPEBATiNO Means jroa Printing Pbemss. 
—Comprising an arm adapted to fall by] 
gravity and initiate the operation of any: 
ordinary press, and particularly the D roller 
type. Patent 1588016 J. A. and J. Wil¬ 
liams. 28 Mt. Prospect St., BeUeviUe. N. J. 

Dbiu. i^uiiKB,—Adapted to be appUed tol 
n drill rori for pulling the lame when 
JammiKl, by utilixing the rotational movei 
of the rod Patent 1567604. Q. Blnmsil, 
Box 137, Jerome, Arisona. 

Watch — Which will be subetantlally dust- 
proof, and present a minlmnm number otj 
parte thus being inexpensive to manufacture. 
Patent 1568003. A. C. Smith, c/o Elgin 
Watch ('o, 20 W. 47th St. New York. N. Y. 


Dishwashing Machine. — Wherein the 
dishes are moved through the washing anlu- 
tion with both circular and up and down 
movement. Patent 1667992. S and H. O. 
Dyktor, 813 No. Vista Bl, Los Angeles, 
Calif. 


Liquid Vaporizes and Distbibutob,— 
For use with fans, by means of which sir 
ducts compel a Sow of air throogh a liquid 
container. Patent 11567967. M. B. Eeaael- 
man, c/o Amtorg Trading Co., 166 Broad¬ 
way. Now York. N. Y 
Rubbeb Fbictiun Drive Rino —Having a 
special split joint whereby the ring may be 
renewed easily and quickly without stripping 
the shift Patent 1666704. G. ML Stevens, 
San Francisco, Calif 

Linen Cuttino Maohine. —For holding 
cloth, along a warp or weft thread, and 
making a straight cut with a power driven 
cutting member Patent 11568602, H. J. 
Follman, 1418 W. 2nd St, Hostings, Neb, 


Medical and Surgical Dtvkea 

Process and Product fob PREVEHTUia 
Rust —In sterilising surgical Inatrumanta, 
the bath comprising a weak solution of so¬ 
dium nitrite sod sodinm sulpfaata. Patent 
1505043 B. D. Avis, Box 130, CUrkaburg, 
W Va 

Combination Medical Appabatus—^F op 
reallring the beneftcial effects of light and 
beat, in a so-called electric light bath, the 
device can be folded for storage. Patestt 
I563T36. C. B. Pink, Hotel Morton, San 
Francisco, Calif. 

Toubniquet.—T hat may be conveniantly 
carried in die pocket, haring special msans 
for quickly twisting and fastenlug tbs aame 
in twlsteil form Patent 1666236. J. H. 
Sheehan, 663 7tb Ave., Astoria, L. 1., N. X- 

Dmot FOB Aiding the Heabino .—"Br 
means of which a person normally iloef, may 
be treated so that they may hear for the 
duration of the treatment. Patent 1668781. 
C. Carrol. Box 602, Chicago, Hi. 

Method of Making Dental Platu.— 
Particularly porcelain platea, whereby the 
finished article may be readily removed from 
the moll] without damage to the plate. Pat¬ 
ent 1566840. E. L DUIman, 42 Flnabing 
Ave., Jamaica, N. Y. 

Buptubb Pad. —So conatructed that Ita 
use will exercise the rupture and stimulate 
the same to a degree which will promote a 
healing Patent 1668932. S O Troaoott, 
P. O. Box 255, Battle Mountain, Nev. 


Prime Movers and Thair Acceaaorieg 

Steam Engine —Which la flexible and 
reversible in operation, controlled by aimpis 
valve mocbanlam, and produces a maximum 
power from the motive fluid utilised. Patent 
1564137 J n Livingston, Girard, La. 

Steam Engine —In which a lever It 
within reach to change from full stroke to 
cut off, and the number of bearings is re¬ 
duced and there are both economy and fa¬ 
cility of operation Patent 1566201. O. R. 
Gibaon, e/o J F Brunning A Sont, 10 Up¬ 
per let St., Evansville, Ind. 

Gab Engine. —Having a combuadon cham¬ 
ber between a pair of opposeil pistons wblril 
through rock levers and linlis operate a 
aingle crank shaft. Patent 1560843 R, B. 
Du Be, 259 Qalopago 8 l, Denver, Onlo. 

Ignition System.— Which causes distri¬ 
bution of the secondary current from a steins 
coll to the spark plug of the Ford tgnitiM 
system. Patent 1660888. O. Lnekeman, Ho¬ 
boken, N. J. 

Piston.— Pporidad krith a followar and 
fastening means therator wUoh vriU eSae- 


fottowH. Patent 16669^ - 

Ish Arma, 166 C<»lumbth Balghtat BtuoMm, 
N. Y. 


CmmnruoAi. VAPOBneo. — Reducing a 
mixture of air and fuel, to a flna mist which 
will bum rapidly and completely in the com¬ 
bustion chambers. Patent 1606862. J. R, 
Halterman, Ooiro, lU. 

! Htdraulio Poweb Tbansmmeion.— In 
which the driving engagement of one shaft 
: with another moy be affected gradually with 
a cushioning affect, eliminating Jolts. Patent 
1568804. V. Arkin, 2688 W. Davison St, 
Qbict^t lU. 

BOTANT Engine.— Which insuras a maxi¬ 
mum utiUty of the expansive action of steam 
between the stationary abutment and a potor 
connected with a driving abaft Patent 
RM0791. 3. W. Shepard, Box 844, Tuowm, 


_Partai alwg to Vahkles __ 

On. Gage.—W hich may be manipulated 
for observation ot the oil level from a point 
on the outer side of the running board sMotd. 
Patent 1564686. B. Davis, 824 RooMvalt 
Ave., Syracuse, N. Y. 

Automobile Looking Devioe. —Whereby 
a plurality of levers may be qnidkly locked 
to prevent operation and the device readily 
removed when not in operation- Patant 
1566885. M. Laaka, 1700 Tnlane Ave., New 
Orleans, La. 

Bumpeb Pboteotob CuanioN.—For aaw- 
ciatioii wldi any ordinary type of vehlde 
bumper, to prevent scratching or nmtUadng 
parts of other vehidee Patent 1566889. R. 
Denels, 676 6th Ave., New York, N. Y, 

Befleotob iroB Headliohtb.—O onatracted 
to give full illumination yet at the same time 
eo diffuse the light as to prevent glare. Pat¬ 
ent 1506906. C. and A Mstisse, 207 E. 
138rd St., New York, N. Y. 

Automobilb Bsax—Of a foldahls nature, 
readily adapted for use upon an automobile 
for oamplug purpoww. Patent 1666612. E. 
V. Loostalot. Franklin, La, 

Automobile Bumper.— Which ia uauso- 
ally resilient, while at the same time the 
cemstruction Is strong, and wQl not sag. Pat¬ 
ent 1606091. J. Sonnenfeld, 22 TompMns 
Ave., Brooklyn, N. Y. 

Tractor Attaoiimbnt tor Burning in 
Bkabings. —Which will afford facilities for 
making use of the motivo power of the trac¬ 
tor to bum in the bearings of a motor. 
Patent 1661064. R. 0., H. F. and E A. 
Whittman, 424 Parade St, St Marys, Po, 

Curtain Ligbt. —Particulariy rslating to 
a frame for securing the glass, whereby tbe 
frame and light are effectively held in a 
vehicle curtain. Patent 1662366. E. Man- 
del, 461 Central St, Brooklyn, N. Y. 

Endless Runner for Motor Trucks.— 
Adapted for use with motor cars of every 
character, wherein an oUong or aUlptioal 
form of structure is provided. Patent 1661,- 
096. B. M- Perry. 64fi Market Bt, Youngs¬ 
town, Ohio. 

Autdmobilkv—W ith quick stopping mech¬ 
anism, for preventing seddents, the device 
being antomatiealJy operated by contact with 
an object, or manually operated. Patent 
1563214. a. 8. Maran, 168 W. OStik St, 
New York, N. Y. 

Tbailsr. —Which ailorda facilities for rk- 
sillyntly supporting a load above the axle so 
that no Eig-sag movement will be caused. 
Patent 1662652. W. C. Nabors, Mansfield. 
La. 

CoNVEBTiBUt Body for Auto>mqril»L— 
Readily convert e d from an open to a closed 
type, and wherein the glass ponds are firmly 
supported in tbe dosed type. Patent~t668,- 
028. P. H. Gaskins, 1207 Graham B14g.> 
Jacksonville, Fla. 

Meohanioal Glare Darkbncr for Auto¬ 
mobile HEADUoarrs—A manually operated 
shutter which will permit of eullelendy cov¬ 
ering the fronts of the U^ts to prevent 
flare. Patent 1661067. T. J. Shonlsy, Box 
826, Mount Ayr, Iowa. 

AUTOMORUR HcAPLloaT.—Wfaidi wUl di¬ 
rect the rays forwardly and downwardly, so 
as to illuminate the road while mwventhig 
danger from glare. Patent 16686(n. ML P. 
E. Radloff, Hnstieford, Wls. 

TnrioL—In which the brash eOBristS of • 
slttgle pieee of wire bent into a apind. With 
novel means for advancing or reteadfinf tha 
spark. Patent 1568768. H. W. OteSMll, 
Vsrndale, Mina. 

Neutral Latm n» VtMOBumt 
aMRoa ot whUlt aalRt 


otkektl 




.^-.MRRiil 4'the MM/MEW 4 

St, c 
HL 


neoted to thO wliiAAdcId and I* —— -- 
those in riw front or rear, either dW'or 
Pgtait 1684138. M. P. dougli Rkd 
L Noyes, ~ 

N. H. 


Noyes, Box 118, North HRTerUU, 


ror am on toe "BYirasoB ■ wraiout eispawsiug 
with the seat aupporting spring usnaUr ten- 
ployed. Petept 1668824. E, 0. BaeteRiti, 
S. D. No, 1, Box 948. Santa AM, OMif. 

Tow Rai>.~Ih asotloiial form wfaaraby it 
may be easily and oonvenienti]' carried as 
part of an automobUe equtpoawt. Patent 
166a68a J. Jnooboon, R. 1, Box 60.^- 
Inmbia Falls, Moat 


Gaor.—H aving aeeurate means to indl- 
eate the preasure within a tire, and manna 
for automadeaQr relieving exoeastve psea- 
sure. Patent 16^7. G. H. Halt. oObmi 
D. D. BeU, SpreeUea Bldg., Ban Otego, 
OaHf. 

TBSTtNG AND Truiso Drtsob.—E apeoUlly 
detegned for teattng and truing qoiuMwtiiig 
roda of the engioee of motor vchidas, ante- 
mobUea or the like. Patent 1668988. J. C. 
Taylor, HermanavUle, Midi. 

Tirr Oover, —Oompriteng a i^lMng Buido 
to eonform to tha ontlinea of the are and 
apUt transveredy to be adapted to be epruug 
on. Patent 1568700. M. B, Loeteeber, 72T 
Bedford Drive, Beverley Bills, Bollywood, 
Calif. 

Dirxotiom Signal warn Motor YEmoLBs 
—In which any one of a plnralltg Of Indlea- 
tlone can be given, visible from the front or 
rear, and stecctivety illuminated. Patent 
1688494. E. A. Jefnsen, 736 De La Vina 
Bt, Santa Barbara, Calif. 


AaRANOKMENT FOR PARKINO VEMiaiRR.— 
Which allows of the grestest possible nnaiber 
of motor vehidee bteng parked in a mlnl- 
mdtai of sMce. Patent 1668628. F, E 
Reinhokl. 7470 Clinton St, Loe Angeles, 
Oallf. 


VnnOLX Boor.—In which the fendere are 
an integral part of the body, and the foot 
boards are dlmlnated, no portiena projaotiiig 
from tbe body. Patent 1668808. &. L. 

Southern, Oakland, Oalit 
Tire Mold.— Readily aiaeabled and dla- 
aasembled, for vuloonlsiag paenniatie tires 
by what is known aa the “air bag process." 
Patent 1666259. A. R. Oolvto, c/a Oom- 
blnatioD Rubber Mfg Co., Trenton, N. J. 

RADicra-RoD Asskmblagr.—So anastERCted 
that provision ia made for a ready reRewnl 
of one or more of tbe roda ahonld eceasion 
require. Patent 1566207. L, H. Griggs, 
621 W. Jefferson 8t, Mlabawak, Ind. 

Traurni - OrxRATRn Oulxitati». — Con 
struoted so that tbe tractor la back of the 
cultivator and pusbes the saRMy anaUUi 
tbe operator to readily sae tbe erop. Patent 
1666229. O. H. Scaalan, c/a J. A. Shee 
han, 44 Court St., Brooklyn, N. X. 



DsnoN voB A Textilr Farru).—T his in 
venter has been granted four patents foi 
fabric designs. Patents 68888, 8B867, 88068 
and 88809. 1. Strauas, c/o ttoimoteln 

Btrauas Corp., 181 W. 86th St, New York, 
N. Y. 


Design for Lxatbkr c« Similar AMICll 
—P atmit 6881$. F. A. Ko)b, e/» Geteman 
MusUner A B ri g h t m a n , 27 Spreioe St, Ne» 
York, N. Y. 

Desigr fob a Hand-Bag Framr.— Paten i 
68868. W. F. Ooldamith, 891 Mi&mr 8t 
Newark, N. J. 

DiaioN FOR A Harr-Bar FRAKR.—Thi 
inventor has been granted two patsnta, Nos 
68906 and 68907. W, T. GhMniilth, 89^ 
Molbory 8t, Newark, N. J. 

Digign fchi a Boupoa Qap.—P atent 
14. W. J. Turof and E. A. Bstoftcon 
lOTS Intervale Ava., Bronx, N- Y. 

Design for an Emnlematio Pin.,—P at 
eat 68847. N. L. BonrgtRnte, e/o Ro*' 
Bros, Osn FrsnelsoD, OsUt, 

Design for a SraruRm—IteteRt 68691^ 
Irene B, Rmdgoist, 4807 Flnt Am, Lo 
A ngeles, OsHf. 

Dsnign fur a IdSNTlNs Fmtiai,—P*' 
MtlMlS. & J. TS Wrr, 8M IkL yiga 
stoa St, Lm Angtess, 


NorteR, 
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Light and Wark. 4 IS 

A discussion of quality and quantity of light in relation to elTci iive vision and 
efficient work. Dr. Luckiesh includes much personal data and many of the con¬ 
clusions are surtling. 

lUlravtoiM Radiatimi, its properties, production, mcssuiements and spplictuon* 3 65 
A preaemation of authenUc data t^ such scope as to be useful to those inter¬ 
ested in ultraviolet radiation, subordinating theory to experimental facts 

light and Color In Advertising and Merchandising . .. . ... . 3 15 

Covers the whole subject of color appeal, sud analyzes the practical and psycho¬ 
logical resulta of the use and color of light. 

Book of the Sky . 3 65 

A resume of personal experience and observation. 

Lighting Art; Its practice and possibilities.2A5 

Discusses the “why"; not merely the “how.” Treats lighting as a distinct and 
Important branch of interior decoration. 

Portable Lamps; their design and use.215 

Fovndathms of the Universe .3.15 

Presents popularly and aystematically the foundations of the universe as it now 
appear*. The author confines diacusaion chiefly to esublished facts and gives 
only glimpse* into the realms that are speculative at present. 
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Galvanixiiigf 

By Heins BsbUk 

Although expressed in European stand¬ 
ards of measure, this book 1* a welcome 
sd^on to the very scsnt literature on 
this subject. It is complete and compre¬ 
hensive. Published by Spon & Chamber- 
lain. $5.20 postpaid. 

Electrical Trouble Shooting 
on the Motor Tlar 
By A. H. Packer 

One of the best books on this subject we 
have seen. For the shop mechanic or elec¬ 
trician as well as the owner. Filled with 
practical kinks and teats. Published by 
author. 1420 postpaid. 

ElemenU of Navigation 

By G. L. Hosmer 

Associate Frof. of QeolafT. MIT 

For Student* or Mariners preparing to 
take examinations for Officer'* Luenses 
This new second edition has been ihnr- 
oughly revised and rewritten to cover the 
adoption of Qvil Time in the Nauiical 
Almanac. Publiahed by Wiley 4 .Sons 
I2.6S poatpaid. 

Blaaters Handbook 

By A. La Motte 

A most practical and useful book which 
fill* a long felt need. Every conceivable 
uae of explaeivee is explained by diagram 
PubHabed by E. I da Pont de Nemours 
& Ce. Address Publishers. 


Microbe Hunters 
By Paul dr Kruif 

The “divine romance” of those who in 
the solitude of ihrir laboralones, have 
(ought to conquer the germs of dread 
diocase, facing with heroism even death 
Itself Published by Harcourl, Brace & Co. 
$3 65 postpaid 

Popular Research Narrativea 
Volume II 

These aulhoriiative and foacinating tale* 
of discovery, invention and reeoareh, givo 
one a quick and conclusive r6*un*6. Fifty 
sulijccts of vvide range are covered. Puh- 
iisii.xl by Williams & Wilkins Co. $110 
postpaid 

Superpower— Its Genesis and 
Future 

Bv W. S. Murray 

The Superpower iiiovemeni by the chair¬ 
man of the United States Government's 
Superpower Survey Its national, economic, 
noeidl and political side as effectiag trans- 
porialion and commerce Published by 
MeUraw Hill Book Co $3 20 postpaid. 

Best Humor of 192S 
Bv N. H. and H. S. Ihile 

Even the most serioua minded enjoys a 
good laugh St times Yon will get many a 
one from this collection by welldcnown 
iiiihora Published by The Stratford G> 
12 65 postpaid. 
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G'E Motorized Power 
-what it means 


G-E Motorized Power is 
more than a motor or 
its control—it is a prac¬ 
tical and economical 
application of electric 
power. “Built-in” or 
connected to all types of 
industrial machines or 
household appliances, 
G-E Motorized Power 
provides lasting assur¬ 
ance that you have pur¬ 
chased the best. 


A metid frame with some insulated wire windings 
inside; a revolving mass of iron with more wind¬ 
ings; some practical means of transferring propul¬ 
sion epeigy to the revolving member—that was an 
electric motor. 

Spend direc decades or more of research, persistent 
refinement and steady improvement on that motor, 
incorporating that which is best and rejecting that 
which is impractical, and you have a G-E motor. 
Evolve the best means of controlling that motor fior 
all conditions of service, and you have a G-E con¬ 
troller. Apply the proper G-E motor and the correct 
G-E controller to a specific task, following die 
recommendations of G-E Specialists in elcictric drive, 
and you have G-E Motorized Power. 

Fitted to each and every type of power need, G-E 
Motorized Po'wer provides quantity, quality add low 
cost production. 


Jm. 


OTORIZED POWER 

'Jitted to every need 






sparkling Youth ifor Motor Cars 


With fireworks like Vesuvius 
the singing “hot- 8 av^ ” zips 
through bright pink poles of 
steel. A thousand feet hack 
down the line the big hot poles 
were blinding, blazing puddles 
of steel inTimken electric fur¬ 
naces. A couple of thousand 
feet up ahead the Timken 
steel will be Timken Bearings. 

They are being produced at the 
rate of r 3 2,000 daily, entirely 
under Timken control. The 
marvelously self-contained 
Timken plant embraces a 


whole steel mill, [whose ourput 
of electric lurnadre steel is the 
largest in the wc>r!d! 

T he size of Timl^cn operations 
is doe to the usq of Timken 
Bearings in so indinv mechan¬ 
ical devices, including of 
all American ma kes of motor 
cars and trucks Timkens arc 
used in the mount ings of trans¬ 
missions, diffcrc' tials, pinions, 
worm gears, rear wheels, h ont 
wheels, steering p ivotsand fans. 

Timkens keep th esc units per¬ 
manently quiet, true-running 


and ficc-turning Timken 
Taper design and the 1 .mken 
positive roll alignment teainrc 
are able to resist OiV bearing 
stresses. Timken-made steel 
is assurance of finest material 
v.'hcrc It is most essential 
So your Ifimkcn-equippcd 
car or truck Iteeps its ycjth 
far longer, runs better, jnits 
more oi the power into use¬ 
ful work, and normally needs 
only routine attention. I'ni: 
TiMKFN RoIIiK BlARiNt: 
Company, Canto.s, Ohio. 


TIlfKENSBEARIN©S 


"When it’s evening—and 
your little home resounds 'with the joys 
of hospitality — 'when it suddenly seems 
that no other happiness compares 'with 
receiving and 'welcoming friends 
—have a Camel! 



WHEN loyal fncnds come m lor 
the evening. And you arc busied 
with the pleasures of making them 
leel how* welcome they arc. When 
friendship and hospitality become 
the brightest joys in all the world 
—hare a VameV. 

For no other good thing may 
be so widely shared as Camels. 
Camels make every true friend¬ 
ship truer, add the royal glamour 
of tlieir own goodness to the es¬ 
sence of hospitality. There never 
was a cigarette made that put as 
much pleasure into smoking and 
giving smoking pleasure to others 
as CameLs. Camels never tire the 
taste or leave a cigaretty after-taste, 
no matter how freely you smoke 
them Millions of experienced 
smokers just wouldn't buy or offer 
to others any other cigarette but 
Camels. 

So, this night when friends 
come in to share tlie warmth of 
sour fire and your friendship. 
VC’hen the realness of your wel¬ 
come brings happiness to all — 
then taste tiie smoke that is 
friendly to millions. You may 
know you are smoking and serv¬ 
ing the world’s finest cigarette. 

Hare a Camel! 



Lil][ 
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For lighter loads, one of these- 


Harvester Conipanv is eguippcd and ready lo 
^ help you make guick work of vour hauling jobs. 
It offers the International Speed Truck, furnished in 
three distinct chassis designs 

Aioclcl S IS a general-purpose truck for regular haul¬ 
ing and delivery It is huilt to carry a ton and it comes 
ecjuipped with any type of body you may need for the 
work you have to do 

Model SL safe and low and easy to work with is 
a ton-and-a-half underslung chassis with a wheelbase 
of 1 SO inches. The top of the frame is only 24 inches 
from the ground. It is furnished with about every kind 


of body imaginable, from the simple express type to a 
coach de luxe, and it is a favorite with owner and 
driver from every point of view. 

Model SD is a handy, specially-built ton-and-a-half 
dump job with a wheelbase of 1 10 inches. Because of 
Its sturdiness, speed and easy handling, it is ideal for 
general contracting, road building and trailer work. 

The International Speed Truck Chassis is a versatile 
and flexible unit. Use the right models for ycsur busi¬ 
ness and you will get the same satisfaction that other 
users of International Trucks have been getting for 
more than twenty years. 


«nii Mol 


/•» all I. 


K fro 


INTERNATIONAL HAKVESEER COMPANY 

(>0«> So MlClIK.XN Avi ^?N. CHK'AI.O 111 

INTERNATIONAL 

TRUCKS. 



on Inurnalomal I r,n k- anJ fo, thi names oj olhe, /„ms in sour lint- «ho arc umiir ihcm 
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Miiiii/s {.xfnoi Bch/> 


Mode/ SD, Dump Body 









flight Bearing 
Itight Place ^ 
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The Packard Mile Costs Less 


The average Packard owner drives 
his car nearly three times as far as 
the owner of the car most often 
traded in for a Packard Six. 

The depreciation cost per mile is 
actually more on such cars than 
on the Packard Six and operating 
and maintenance charges are 
never any less. 

If it costs less to own a Packard 
by the mile and no more to run 


it, why should any one be without 
its beauty, its comfort and its 
distinction. 

The Packard mile does cost less and 
does give more than any other mile. 

Why be without it when the 
Packard Six may be bought for a 
thousand dollars less than most 
men think and on a budget plan 
that seldom calls for monthly 
payments in excess of ^ 150 . 



PACKARD 

^sk ‘Tfie CMan Owns One 
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EIGHTY-SECOND YEAR 


PRIZES 

E very year, the United Sutee Naval 
Institute offers a prise for the best 
essay upon some naval subject. There 
is keen competition for this prize and 
it serves to bring forth some ably-written 
and very illuminating work. It gives us 
much pleasure to announce that the 
prise essay for 1926 was won by our 
London correspondent^—Mr, Hector C. 
Bywater—who has come to be recog¬ 
nized as one of the leading, if not the 
foremost, lay authority on naval matters 
today. His essay, entitled, “The Battle¬ 
ship and Its Uses,** is a concise and 
compelling argument for the retention 
of the battleship as the mam arm of 
our naval defense. From his final sum¬ 
ming up, we select the last of six prop¬ 
ositions, which reads as follows: 

“When the torpedo has acquired the 
range and precision of a 16-inch gun; 
when submarines have become as swift, 
as seaworthy, and as habitable as big 
surface vessels; when the radius and 
carrying power of aircraft have in¬ 
creased tenfold, and bomb-dropping is 
as accurate as gun practice: then, but 
not till then, will the primacy of the 
battleabip be endangered. 

EXPERIMENTS 

VVV HETHER we do it to save money 
^ or not, most of us get a lot of 
satisfaction out of making useful things 
at home, doing scientific experiments, 
and so on. With our own hands we 
create the thmg previously conceived in 
our brain, and the thing thus becomes 
a part of ourselves. 

It is with this in mind that the Scien¬ 
tific American has secured Dr. H. H. 
Sheldon, Chairman of the Department 
of Physics at Washington Square Col¬ 
lege, New York University, to conduct 
a research department for its readers. 
From time to time he will present some 
experiment in science, pure or applied, 
that can be conducted by the intelligent 
amateur who feels that he would like 
to give his spare time to something 
intrinsically more satisfying than the 
reconstruction of a Ford into a wheel¬ 
barrow, and perhaps g little more diffi¬ 
cult. Incidenully there are quite a few 
researches in science that require large 
numbers of experiments rather than 
especially trained experimenters. 

You are invited to inquire, suggest, 
criticize and correspond with Professor 
Sheldon freely. This month he tells 
how to correct on auditorium having 
poor acoustics, a neat little job for the 
man that likes to tackle a real problem. 
There ia at leaat one such auditorium in 
*very community, but remember the job 
Un’t to he done simply by stringing a 
few puerile wires across the rostrum. 


In This Issue 

What Shall We Do About h? 

Unless we take pains to provide more scientific workers, our 
science, our industry and our mechanical civilization is threat¬ 
ened. We must go to the root of the trouble. On page 295 
a noted naturalist does this. 

More Fiah, Fewer Moaquiloa 

Nowadays about everybody knows that mosquitos transmit 
malaria and yellow fever. Then get rid of the mosquitos. 
How? Drain the marshes, sav some. Use crude oil, say 
others. Good, also costly. Prof. David Starr Jordan has an 
easier method and a far cheaper one. Page 296. 

Man's First Tools 

As our ancestors evolved in body their culture also evolved. 
Which of these evolved the faster? Did the two keep pace? 
These things and others are answered by a well-known pre¬ 
historian, Professor MacCurdy of Yale. Page 295. 

Fighting Off the Bombing Phases 

“A positive and highly efficient system of anti-aircraft defense 
will be realized during the coming year,” declares Gol H. E. 
Cloke of the Coast Artillery Corps. Commencing on page 
302, he tells how army scientists are succeeding in sealing the 
doom of atlackmg airplanes 

More and More Powerful Broadcasting Stations 

What is the long-distance skip-effect? WJZ, the greal new 
super-station employing fifty kilowatts, has already played 
some queer radio prai^, puzzling the radio engineers. On 
page 306, Mr. Ornn E. Dunlap, Jr., de«Til>e8 the equipment 
with which engineers will strive to solve these problems. 

MORE THAN 2(K) PICTURES 

Complete table oi contenu wiU be found on page 360. 


For Next Month 

S Deeding Up Nature's Processes 

That IS what Luther Burbank, the noted producer of new 
plants, really does. What Nature aocomplishes in a million 
years he accomplishes in a summer or two In next month’s 
issue Mr Burbank writes interesting sidelights on some of the 
remarkable things he does. 

What Makes the Sap Rise in Trees? 

Did you ever stop to wonder what force pulls and holds tons 
of sap high up in the trees? W'e know that trees give off 
water through their leave* by constant evaporation. Therefore 
more water must keep rising. Next month Dr. D. T. Mac- 
Dougal, noted plant physiologist, will explain. 

A New Plan to End Auto Congestion 

H. W. Slawson, automotive authority, urges a new method 
that promises to give us all the room our motor cars need on 
city streets. It means greater efficiency, safety and comfort. 

Other articles on The Earlh*s Internal Heal; Boy Scouts a-- 
Scientists; A Precision Balancing Machine; X Rays and 
Atoms; An Analysis of the Federal Budget; Annapolis; A 
New Type of Gas Holder; Radio; Astronomy. 

MORE THAN 200 PICTURES 




There n one best way to keep in touch with 
the leaden in dw worid's provreas—hy con- 
iiatently reading the Sdentific American. 

$4,00 bringa the ScientiHe American 
to you for one whole yectr. 


CIVILIZATION 

OOMI.TIMES we are so close to a 
thing that we cannot make out its 
full signituaiKC We just take it for 
granted. Such a thing is the phenom¬ 
enon whidi we call “Livilization.” What 
is civilization’ A remarkable com¬ 
posite of human advances. But where 
did they come froni’ Were they in the 
predestined order of things’ Were they 
bound to come sometime’ Not at all. 
Given a few different circumstances, per¬ 
haps involving an element of luck, and 
man might have lived on and on a mil¬ 
lion more nieaningless years into the 
future as a savage But somewhere con¬ 
ditions became just right for a limited 
group of uncivili/ed men to “invent** 
civilization Professor C Elliot Smith, 
who contributes an article to the present 
issue, believes this discovery was made 
in prehistoric Egypt. The rest of the 
world copied. 

CKEATION’ 

TAST fall when Professor Millikan 
announced the remarkable results 
of his resean h on the new (osmit ray 
he hinted at several hypotheses that 
might be advanced to aeeount for its 
origin Said he, “Professor MacMillan 
of Chicago will wish to see in it evi¬ 
dence for the (ondensalion into matter 
out somewhere in space of the light Md 
heat continually liemg radiated into 
space hy the sun and stars,” and, he 
added that this would he, “an altogether 
permissible speculation ” 

Professor MarMillaii was not long in 
making good on Professor Millikan’s 
prophecy, for the jireseni issue of the 
Scientific American contains the state¬ 
ment of the MacMillan theory, just as 
foreshadowed by the noted atomic phys¬ 
icist. 

ILLUSIONS 

ILLUSIONS’ 'ies, we all have them, 
A only yours and mine are different 
ones Pcrhajis illusions and “old wives 
tales” ihnic least in the mind of the 
trained scientist. Ills rigorous thinking 
discipline kills them Even at that, a 
few scientists fall prey to them. We 
arc acquainted with one scientist who 
will not walk nncler a ladder’ He says 
this taboo IS founded on actual fact—a 
pail of jiaint might descend Finally 
lie admits being plainly superstitious. 

The fact IS, il is more jileasant for 
most of us nc.l lo think straight. We 
ail like miracles and we love our other 
little irrationalities dearly. 

This lieing characteristic of human 
nature we do not envy the author of 
the ic onoc lastic article on “Nature Fak¬ 
ing.” in the jiresent issue. Hia mail will 
probably sizzle. 
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Wherever oil leakage can damage goods in production 
you need these oil tight bearings 



Does oil leakage €rom bearings and the resultant damage to materials and 
machinery in your plant constitute a serious problem? 

It does in many leading industries. 

Even if wur machinery and the goods you manufacture are such that they 
are not harmed in this way, there is the ever present fire hazard of oil soak^ 
floors and oily waste materials — not to mention the annual wastage of 
costly lubricating oil. 

J ones.Willamette Bearings solve this problem on the simple principle of 
Leeping the oil in the bearing, instead of letting it work out at the ends, 
which happens in bearings of every other type. 

There is no better way of demonstrating what we mean thxm by installing 
one or two bearings in your plant on 60 days’ trial, where you can watch 
them work—and where you can check the immediate oil savings, as well 
as the most substantial power savings due to decreased friction. A letter 
from you and we will take the matter up in greater detail. 

Willamette Iron & Steel Works, Portland, Oregon 

Monadnock Bldg., San Francisco L. C. 6«aidi Bldg., Seattle 


Distributors; A few good umtones 


iblt. Wriuor wire. gT m ^ 

Willaimefie 

Bearings 
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Did cMhted culture start in one place and spread, or did it start up independently In several ptaeet^ Here is a rock on which ethnologists split The nui/ority argue for several indepen¬ 
dent ortgint. The growing rrunorUy, of ukteJt the author of the arkde below is tke reoognited lea^, argue for one place of origin and subsequent diffusion The map above depicts the 
ipread of early dvUuation from ancient Egypt, while Professor Smith’s arttcle demonstrates U by tracing certain peculiar types of ships through various ptrwds and to various places 


Ancient Mariners and the Spread of Early Civilization 

By Professor O’. Elliot SnuA 

UniTorrity of London 


H iERHAPS tbe strongest confirmation of 
the reality of the widespread diffusion 
of culture that began as soon as civil* 
ization itself was invented is provided 
by ancient ships and their survival in 
modem times. For the very business of a sea going 
ship is to travel abroad and establish cultural rela¬ 
tions with countries beyond the frontiers of the ship¬ 
builders’ homeland. Fortunately, there has survived 
in most parts of the world ample evidence of the 
range of particular types of ancient vessels, the 
invention of which can be assigned to perfectly 
definite periods in time. 

In very remote times, men were able to cross 
streams with the help of logs and floats of various 
kinds, and eventually by means of dug-outs. The 
mere fact that the ancestors of the Aboriginal 
Australians were able to make their way into Aus¬ 
tralia many centuries ago—exactly how long ago we 
have no evidence to decide—implies that these 
primitive people must have crossed one or more 
sheets of open sea. 

In very early times many varieties of floats were 
invented by diffcre4t peoples. The Babylonians 
made great earthenware pou, such as are still used 
in Mesopotamia today. They also made rafts, the 
buoyancy of which were secured by means of floats, 
either goat-skins distended with air,4>r pottery ves* 


9bt thtmand ytara ago Hie NUe nadgatort originated tke 
imM prote and ttern. It hat come down to our limtt 


•els. But it is a very interesting and significant fact 
that most of the ancient boats, and especially sea¬ 
going ships, found in almost every part of the world 
conform in most cases to one very distinct type, the 
history of which can be discovered in Egypt. 

In order to cross the Nile, the Egyptians, certainly 
as early as the fourth millennium, nearly sixty ceti- 
tunea ago, constructed floats by tying together 
bundles of papyrus. These floats assumed a very 
characteristic form, whi<h was determined by the 
nature of the material and the method of construc¬ 
tion, When the Egyptians attempted to make more 
substantial and larger»rraft, and replaced the fragile 
papyrus by logs of wood, they still retained the old 
form of the papyrus floats and used the same method 
of construction; that is, they tied together the logs 
with string and rope, so that they did not speak as 
wo do of “building” but of “tying” a ship. 

The Ship Waa Invented In Egypt 

The peculiar form of the stern and of the prow 
of these earlv ships was determined by sucJi con¬ 
siderations as I have mentioned, and afford irre¬ 
futable evidence that the invention of ship-building 
was made upon the Nile, and that at first timber 
did not enter into the composition of the vessels. 

When the Egyptians began to build more substan¬ 
tial ships they first used the sycamore wood of their 


This Egyptian type of ship was found engraved on rocks in 
Sweden. Note the duUncUve type of raised prow 


own country; but from such experience they soon 
learned to appreciate the need for better material 
for their work. In fact, the earliest sea-going expedi¬ 
tions of which we have any record had for their 
object the getting of timber from the l>“l)anons for 
ship-buildiiig as well as for other purposes. What 
most people who have discussed this problem seem 
to have overlooked is the fact that these great under¬ 
takings would not have lieeii made exiept by a people 
who had already learned to appreiiale the value of 
good timber after using the poorer material of their 
own country. 

It 18 a very remarkable fact that writers on the 
early history of civilization—even, in some cases, 
scholars perfectly familiar with the Egyptian evi¬ 
dence—make the slalenient that the ancient Egyp¬ 
tians were not given to mantinie adventure. Before 
the lime of the (.retail aMcndeiuy in seamanship, 
the only jieople of antiquilv who were known to 
have built sea-gOing shijis (ihe ships of the Cretans 
were clearly miii.ilions of Egyptian ships) were the 
ancient Egvjilians thtinselves The archaeological 
evidence is emptiiitic that llie Egyptians were in touch 
with Oete, whii li iieiessanly involves the fact that 
they were traffifkiiig with Ode by sea. 

But the Egyptians have jnit on record not only 
the fad that they rcguliirlv sent expeditions on the 
Syrian const (and riclit down the Red Sea as far as 


Compare this craft with those at the left The ancient 
Egyptian type of craft spread far and wide 



ANOENT EGYPTUNS MAKING REED FI.OATS 


LIKE THE SHIPS OF TUT-ANKH-AMEN’S DAY 


A SFMILAR MODERN TYPE FROM UGANDA 
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Bab-fl-mandeb and beyond), but they have also left 
us the earliest stories of the experiences of travelers 
by sea. As Professor Maspero stated some tliirty 
years ago; only the most inveterate prejudice could 
blind us to the fact that the Egyptians were the great 
seamen of early cjvihxation. 

The types of ships invented by the ancient Egyp¬ 
tians reveal a number of peculiar and characteristic 
features that enable us to distinguish those belong¬ 
ing to definite historical periods. For example, at 
the lime of the first Dynasty, a very peculiar type 
of vessel was being built with a great upward projec¬ 
tion in front of the bow, to the lop of which was 
attached a pair of horn like appendages. The interest 
of this peculiar appendage to the ship is that the 
natives of East Africa now living on the shores of 
Lake Tunganika are still building ships with this 
identical peculiarity, a remarkable illustration of 
the conservatism of primitive people. 

The earliest sea going ship with the form of which 
we are at present acquainted goes back to a remote 
period in Eg^'pt, about 2800 B. C. This type of vessel, 
with all its curious peculiarities of detail, is being 
built at the present day in the island of San Cristoval 
at the southern end of the .Solomon group in Mel¬ 
anesia. A slightly later modification of this type, 
with a very peiuliar high stern, an A-shaped mast 
and distinctive rigging is still preserved intact in 
Burma, where vessels, conforming strictly to a model 
that became extinct in Egypt (where it was invented) 
more than foitv centuries ago, are used today to 
bnng rice down to Mandalay 

How Civilization Reached the World 

Coming to a later period, we find a distinctive 
type of ship used by the officers of Tiit-Ankh-Amen 
to collect tribute, not only on the upper reaches of 
the Nile in the Sudan, but also by sea from the 
coast of Syria and the isles of the Aegean. These 
ships, made in the Hlh Century B, C., are of peculiar 
interest to the anthropologist because the earliest 
representation of a sea-going ship in Western Europe 
(engraved on rocks in Sweden by the people who 
introduced the Bron/e Age culture to Scandinavia, 
an event to which Professor Montelius assigns the 
date 1000 B. C ) is a perfectly definite illustration 
of the type of ship used by Tut-Ankh-Amen’s sea¬ 
men. This type of vessel is still being made at the 
present day by the natives of Uganda. 

The discovery has recently been reported of ancient 
pictures of ships carved upon inland rocks in New 
Zealand, which differ in type from the known Maori 
boats, and are described by their discoverers as 



BURMA’S riCTURESQUE CRAFT 
The same type of vessel, with identiral form of hull, mast and 
rigging, was used in ancient Egypt, 2fM B C 


“rc«emblmg Creek galleys, with ramming beak and 
boarding platform.” The photographs of these 
.sculptuies, like those of the Early Bronze Age in 
Sweden, leave little room for doubt that the same 
type of ship (that distinctive of the 14th Century 
B. C., in Egypt) was the model for these pictures. 

And .so passing down the ages one can establish 
an unbroken chain of events to prove that the types 
of ships used at siictessive periods by Cretans, 
Phoemcians, Romans, Arabs, Indians, Malays, Chi¬ 
nese, Melanesians, Polynesians, the Pre-rolumbiaii 
people of Central and South America, and in me¬ 
dieval and modern times by the great European 
sailors, all exemplily the'persistent influence of the 
naval nnhilects of ancient Egypt, who determined 
the form and the method of construction of the ships 
and developed the rudiments of neainanship. 

One must not assume that primitive people over¬ 
came the terrors of the sea and all the difficulties 
and displeasures of sea-travel simply from the spiiit 
of idle adventure. It required a very powerful incen¬ 
tive, involving the question of life and death and 
the issue of prosjierily or adversity to impel men 
to risk so much. 

The Egyptians went to Syria to get limber and 
resin, partly Iiecausc they had begun to appreciate 
the economic value of these materials, but mainly 
lierause these substances were used for the protec¬ 
tion and preservation of the bodies of the dead, and 
thereby were regarded as divine in the sense that 
they were the instruments for perpetuating the bodies 


of the dead, which was at first re|pirded a* the essKm- 
tial condition for the prolongation of the dead 
man's existence. Similar motives inspired expedi¬ 
tions down the Red Sea to East Africa and Southern 
Arabia where even mpre valuable preservative mate¬ 
rials were found. 

But it was not long before the quest of other 
things came to play a part in the process: gold and 
copper ore, a variety of spices and precious stones 
were all being sought after more than forty centuries 
ago, not precisely for the purposes for which men 
have been searching for these substances ever since, 
hut primarily because they were regarded as divine, 
in the sense that they confer on mortals the boon 
of immortality. It was this magical factor that gave 
the glamor to the search for these materials. It has 
prompted men throughout the ages, right up to the 
lime of Christopher Columbus, to seek for the 
“Islands of the Blest” and the “Earthly Paradise” 
where gold and jewels and other precious substances 
could he obtained in abundance. 

By such means, more than by any other, the world 
in ancient times became linked together by a bond 
of common endeavor, and there were diffused 
throughout the whole world the germs of one com¬ 
mon civilization. 

An Important Scientific Question 

I have not attempted here to give bibliographical 
references for the literature, as it is so immense in 
extent. In 1917 I attempted to do so in a pamphlet 
entitled “Ships as Evidence of the Migrations of 
Early Culture” (Manchester University Press). I 
gave a summary of this more extensive paper in an 
article, “Ancient Manners,” in the Journal of the 
Manchester Geographical Society, 1917, which was 
still further summarized in Chapter XII of my book 
“The Ancient Egyptians,” 2nd. Edition (Harpers, 
192.il, see p. 177. In Chapter V of my book 
“Elephants and Ethnologists,”* 1924, a brief account 
IS given of the evidence of ancient maritime adven¬ 
ture 111 the Patific Ocean, with the object of demon¬ 
strating how intimately the coasts of America were 
linked up with Eastern Asia, the Malay Archipelago 
and Oceania during the first twelve centuries of the 
Christian Era. 

An independent demonstration of the vast signifi¬ 
cance of ancient Egyptian ships and shipping has 
been given by Mr W. F. Egerton in the American 
Jourruil of Semitic Languages and Literature, Vol 
89, 1928. 

* Reviewed In Scientific American^ January. 1026, See pa«e» 
8 and 11 —Editor 



ROCK PICTURES. RECENTLY DISCOVERED IN NEW ZEALAND 
Here again u the raised prow and stern. The same general type of ship was distincltve of 
Fgspt in the 14th Century B. C. Thus u has spread thousands of miles to the east 


ANCIENT EGYPTIAN AND MODERN MELANESUN SmPS 
Abovs: the earliest known picture of a sea-going ship, built in Egypt about 2800 B. C. 
Below: the same type built at the present day in the Solomon Ishmdt 
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How Can We Produce Scientific Workers? 

By T. D. A. Cockerell 

Naturalist, and Profrssor of 2^1ogy at the Univeruty of Colorado 


‘Ij eight and one-half years old, I went to 

I Mr. Case’s school. By the time I went 

II to this day-school, my taste for natural 

jl history, and more especially for col- 

^ lecting, was well developed. I tried to 

make out the names of plants, and collected all 
sorts of things, shells, seals, franks, coma and min¬ 
erals. The passion for collecting—which leads a 
man to be a systematic naturalist, a virtuoso, or a 
miser—was very strong in me and was clearly innate 
as none of my sisters or brothers ever had this taste.” 

Chari.es Darwin. 

“As to my interest in biology, I can trace it, I 
think, to two very trifling facts. I doubt if I had or 
have any special aptitude for it, but I have a natural 
love for classification and an inherent dhsirc to 
explain things; also a great love of beauty of form 
and color. The two slight facts are these. When a 
boy at school, I heard a Quaker lady say that she 
and some friends had found the ‘monatropa’ which 
was quite a discovery as being before unknown in 
the district. This, and hearing the names of other 
flowers referred to as rare, made me think it would 
be very intereslmg to know the names of all the 
plants that grew wild. . . . The other incident 

was meeting H. W. Bates at Leicester and being 
started by him as a beetle and butterfly collector.” 

Alfred R, Wallace. 

Within the last quarter of a century, there has 
been an enormous increase in the number of college 
students in America. At the same time, the appli¬ 
cations of scientific disiovery and invention have 
changed the very aspect of our civilization. Accord¬ 
ing to the United States Public Health Service, the 
annual death rate per hundred thousand in the United 
States has dropped in 20 years from 1,75.5 to 1,288 
The applications of science are keeping us alive, 
raising our standard of living, and bringing us con¬ 
veniences and luxuries previously undre.amed of. 
Large sums of money are given to scientific institu¬ 
tions and some of the results of their activities are 
eagerly received by the public and widely discussed. 

More Help for Pure Science 

In the face of all this, it seems superfluous to ask 
how we are to produce scientihe workers. Have they 
not been produced in ample numbers, and arc they 
not working day and night to bring forth still other 
wonders for our delectation? Is it not true that 
the crop is ripe gnd being harvested, while we, the 
public, have only to present ourselves at the banquet 
table to be fed? 

Actually, the matter is not so simple or satisfac¬ 
tory. The material benefits of science are not the 
only benefits. If we study any one branch of science, 
we find that the active and fruitful research workers 
are extremely few, except in those departmenU which 
are stimulate by commercial profit. Look at it from 
any angle and you have the spectacle of a very small 
minority feeding the great multitude, often under 
difficulties. This minority is so efficient that progress 
is rapid, perhaps more rapid than ia altogether wod 
for us. In the meanwhile, the people as a •w^le 
have Ihtle of the true scientific spirit such as ani¬ 
mated those greet naturalists of the pa#t century, 
Darwin and Wallace. So little indeed, that they will 
not even create adequate faculties for those who are 
actually doing the work. 

la my spe^l field df tool^, there is not even 
a catalogue of the animals oFw'United States. No 
serious attempt is made to oornpIemK .organize the 
knowledge we possess or extend it g|i^rding to a 


general plan. The existing journals are having a 
hard time to exist and often have to be subsidized 
by their editors. The publication of the results of 
research is a problem which is daily becoming more 
acute. There are important groups of animals which 
are being studied in this country by one, two or 
three people, some by none at all. 

But if so, what of it? Have we not the radio, the 
airplane, the moving picture, and a thousand other 
things, and what does it matter how many kinds of 
beetles are living in New York State, or how they 
are related to one another, or how they came to be 
where they are? I^el us have some sense of pro¬ 
portion and cease to worry about facts which, left 
to themselves, will assuredly not worry us. 


How to Create Sdentiats 

Science, a comparatiye nesveonser in 
human hiatory, is remaking our world. It 
it doubtless providing an iminoaginably 
brilliant fntnre for mankind. Who, then, 
are they that shape its course, bolding 
within their grasp our destinies? They 
are a mere handful of men, a few scant 
thousands out of two billions of humans, 
few of whom are even aware what is 
being provided for them. 

Science will pay hack inconceivable 
riches, therefore let the world invest more 
deeply in it; first sve must produce more 
scientific workers. How? By planting 
scientific thoughts in the minds of our 
children. How this worked out in the case 
of Darwin and Wallace, Prof. Cockertdl 
dem<Histrates by the opening quotations. 


This cynical attitude i# not peculiar to the masses; 
indeed, it finds clearest expression among those who 
are generally considered to be highly educated. One 
of the best men I ever knew, a college president, 
felt exactly that way. In attempting an answer, I 
must accept the pragmatic attitude and agree that 
the things mentioned are of no consequence if it is 
a fact that they furnish nothing of value to mankind 
I will not even take cover under the familiar retorL 
that as Franklin said, no one can estimate the poten¬ 
tial value of a new-born baby. In this case, I will 
consent to infanticide if it can be established that 
tlie infant has no value at the present time. But this 
is a doctrine, unspeakably odious to its mother, who 
daily and hourly receives benefits of a transcendental 
nature. 

Perhaps the analogy of the mother may serve to 
clear our thinking. We maintain, in fact, that scien- 
tihe interest and activity .age worth while as direct 
sources of pleasure and intellectual culture. They 
make the man, without which as Edwin Markham 
said, “these cities glorious” are of no avail. It is 
hardly too much to say that the moral benefits of 
science arc much more important than the material 
ones; and it may be true in a new sense that if we 
seek the kingdom of heaven first, all else shall be 
added unto us. 

The Rev. William Kirby, an eminent entomologist, 
wrote in 1800; “The author of scripture is also the 
author of nature and this visible world, by types in¬ 
deed and symbols, declares the same truths as the Bible 
does by words. To make the naturalist a religious 
man, to turn bia attention to the glory of God, that 
he may declare his works in the study of his crea¬ 


tures, see the loving kindness of the Lord, may this 
in some measure be the fruit of my work.” While 
we no longer use the phraseology of the Rector of 
Barham, it still remains true that the study of the 
work of rmiure is an effii lent means of education, if 
by that term we mean tlie development of the desir¬ 
able qualities of mankind. It is, as the good Rector 
maintained, the palh to Inie religion, if that word 
implies a sense of the wonderful order of the universe 
which we must understand if w'c would successfully 
govern our own lives Thus, and not otherwise, may 
we attain virtue In that sense, the scientific and 
religious attitudes are one, and we ran look bark with 
veneration on those religious teachers of the past 
who were striving to bring man's mind into harmony 
with the ruling spirit of the universe 

To abandon tlie supernatural and question man¬ 
made dogma 18 natural in the light of that cleaner 
vision which is the product of long years of effort 
to understand “the author of nature ” We are but 
continuing what was liegun long ago, and in all 
liumililv, we recognize that posterity will amplify 
and correct our still imperfect philosophy. 

Boys Are Potential Scientists 

Perhaps we may now. a little more aeeeplably, 
ask again how we may produce more scientific 
workers''’ How may we raise up a nation of people 
genuinely interested in natural phenomena, and 
especially in the processes of life''' How may we 
attain that sort of scieiiHfic virtue whirh makes us 
see things as they really are and desire to solve 
human problems according to their real merits'* 
How may we make seicntifie observation a social 
function, so that it makes good fellows, bound to¬ 
gether by the kindness of a common interest? No 
doubt, the key to this problem is with the child. 
Wallace and Darwin and many others like them, 
refer to very early influences, very early developing 
aptitudes. It was certainly so in my case, and I can 
never be too grateful to those ■who gave me intelli¬ 
gent encouragement and sympathy instead of the too 
common disdain or hostility. 

I cannot be loo grateful to those who wrote and 
those who published cheap little books which were 
my inspiration and delight, Greene’s “Insect,” 
Hunter’s “Companion,” Coleman’s “British Butter¬ 
flies” and the translated “Insa l World” of Figuier. 
1 cannot forget the inspiration of the museums, espe¬ 
cially the great British Museum, to contribute to 
which was one of my highest aspirations. 

No matter how strong the inborn taste, it needs to 
be shared with others, or fostered by the sense that 
others have felt the same. The beginnings must be 
voluntary, part of the play activities of childhood, 
ripening into more systematic and purposeful efforts 
in later years. U'Tien there have been no such be¬ 
ginnings, It IS difficult to stimulate the faculties which 
have already begun to atrophy, crowded out by others 
which have taken precedence. This may in a large 
part account for the disappointing sterility of the 
colleges, which are certainly not giving us the intel¬ 
lectual types we Uiought we had a right to expect. 

Is it possible bv taking thought to add one cubit 
to our scientific statue'* Assuredly, it is only pos¬ 
sible to develop innate faculties, but all observation 
indicates that these are too easily suppressed or 
crowded to the wall. We are not getting the results 
which our natures permit or would permit under 
favorable conditions Those favorable conditions 
can be created if we have the will, but we must 
first have the grace to understand. ' 






296 


SCIENTIFIC A14ERICAN 


Uk% 19iis 



SEVERAL TYPES OF FISH WHICH HAVE BEEN TRIED IN AN EFFORT TO EXTIRPATE THE MALARIA MOSQUITO 
A: Molliencsia latipinna Lf Swur, a bFautijul little which wat taken from Calveiton to Honolulu. Being a vegetarian, it proved to be it failure B Fundulua grandis Baird and 
Girard, a Gulf kUltfiih, ai\o a failure as a mosquito devourer C OamhuKiii palrurlii Baird and Girard, the female of the mosquito fish, ivhieh mokes short work of mosquito larvae; 
natural site D- Anttblcpe rlowi, the four eyed fish, from Tehuantepec, Mexico, aGo a mosquito eater It swims on the surface. Us eyes being divided bs a cross partition, the upper half 
for selling in the air. E: CFOodra luilpoldi bteindachner, a Mexican ktllipsh allied to (.amhtssia The eggs develop wuhiii the body, half natural sue F; Gambutia fgravid female) 


Malaria and the Mosquito Fish 

A Plan to Exterminate Malaria by Means of a Fish that Eats Malaria-carrying Mosquitos 


INE of the most useful discoveries of the 
Nineteenth Century was that of the 
nature of malaria, with its kindred dis¬ 
eases, yellow fever, dengue and the like. 
It has been found that malaria is not a 
product of miasma as the accepted name of “bad 
air” would signify. Neither is it “catching” in the 
ordinary sense of propagation by contact. It is borne 
from one person to another by the bile of mosquitos. 
The big mosquitos of the north may offend by their 
abundance, their vociferous song and their vicious 
bite, but they do not carry disease. The dangerous 
ones are smaller, less insistent, and with a softer 



By Dr. David Starr Jordan 
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voice, but they are much more likely to be poisonous. 

The cause of malaria of all sorts, ague, chills and 
fever, and of dengue, and yellow fever, is the pres¬ 
ence in the blood of multitudes of minute, parasitic 
animals, which at intervals breed in prodigious 
numbers, with corresponding but varied discomfort. 
The biting of a man having malarial trouble, by 
a mosquito of a certain particular kind (known as 
Anopheles), transfers one or dozens of these crea¬ 
tures to its own body, causing it, no doubt, lament¬ 
able discomfort. Later the mosquito may bite 
another person “to take the taste out of his mouth.” 
This next victim receives another bite and perhaps 
a third, thus passing the malady along through the 
agency of the mosquito’s body. 

The Problem Stated 

The problem of the cure of malaria is for the 
most part bound up in our skill in poisoning the 
malaria with the least damage to their human host. 
Thus far the most successful method has been the 
use of salts of quinine. This extract from “Peruvian 
Bark” from the Cinchona tree of South America, is 
fatal to all the malarial microbes with which it comes 
in contact. It is not a very wholesome drug as far 
as man is concerned. The main point is that it kills 
the microbes without killing him. 

But prevention is always better than cure. The 
way to put an end to malaria ravages is to extirpate 
the mosquitos. In rainy regions this is hard to do, 
but the worst kind of mosquitos belong to the tropics 
or to regions just north of the Tropic of Cancer. 
They are often virulent in swamps, but apparently 
equally so in drier regions not connected with 
jungles. Thus certain districts in the Lltraine, in 
Macedonia, in Greece and in Southern Italy, have 
been historically notorious. The Campagna of Rome, 
and “Five Fingered Sparta” arc classical examples 
of the undoing of populations by mosquitos. The 
“fading of the glory that was Greece” due primarily 
to her suicidal wars, was also in large part, the work 
of mosquitos. I know personally something of their 
havoc in Macedonia and I am told that in regions 
about the Black Sea the plague is still more virulent. 


The work of our naval surgeons, Reed, Lazear and 
their associates, in the cleaning up of fever-stricken 
Havana, followed by work in Vera Crux, Guayaquil 
and other poisoned ports, is a classic in medicine. 
To get nd of mosquitos is now one of the first 
elements in “preventive medicine” or sanitation. 

How shall this he done? There are three lines of 
attack, to get nd of their breeding places; to cover 
these with oil, or to bring in an enemy which will 
devour their eggs and young. 

As to the first, pools can often be drained or filled 
up with sand or rock. As to the second, all mosqui¬ 
tos lay their masses of eggs in quiet or stagnant 



“DAVID STARR JORDAN AND THE 40 THIEVES" 
Thus does the author caption this picture. Dr. Jordan’s 
strongest interest is in ichthyology 






■wita, in wJticli tb^ Imtofa. A l«y«ir of petroieom 
dvir ^ Viter will smother their Uwe or "wiggiem** 
«n4 will also prevent the winged bsect from ever 
escaping. But there are many bodies of water in 
whi<^ neither of these methods can be used. In such 
cases, the mosquito-eating fishes are the best resort. 
A good many kinds of little fishes will cat mosquito 
eggs or larvae when they find them convenient. 
Stidclebacks, young trout, some minnows, even gold 
fish do this to some extent. But what is needed is a 
kind of fish that makes mosquito killing its chief 
business, which enters on it with alacrity and which 
will not or cannot harm other more choice kinds of 
fish. 

These desired traits are found in perfection in the 
“top minnows” or “Gambusinos” of the genus 
Gamhusia. Of this genus there are numerous species 
in warmer parts of America. Most of them belong 
to coast streams of eastern Mexico and farther south. 
Two of them, very much alike, range through our 
South Atlantic and Gulf States One of these, Gam- 
busia patruelis, is found from Alabama and Texas 
to Southern Illinois. Another, Gamhusia holbrooki, 
extends from Georgia north to the lake of the Dis¬ 
mal Swamp, in Virginia. A third, Gambustb affinis, 
belongs to the Rio Grande region. In Cuba, such 
little fishes are called “Gambusinos” hence their 
scientific name, “Gamhusia.” When an angler 
returns without fish, the Cubans say, “he has been 
fishing for Cambusinos.” 

A Snccesafal Attack 

Old travelers may remember that Hawaii, twenty 
and more years ago was cursed by mosquitos. Large 
ones (Culex) brought from Alaska by whalers in 
their water tubs, in the days when Hawaii was their 
chosen winter resort, ruled the islands by day, and a 
smaller one, probably from California, was listened 
to at night. 

Mark Twain, at the old Hawaiian Hotel felt this 
grievance, and in a characteristic way set out to 
remedy it. Everyone slept at night under a mosquito 
canopy and every night some of the smaller insects 
crept through the meshes. Mark waited one night 
until all the mosquitos came in through the netting 
and then slipped out and slept on the floor. 

But even this shrewd device often failed. At last, 
in 1904, the City of Honolulu (knowing the present 
writer to be a fish sharp), sent a credit of about 
fifteen hundred dollars (of which about six hundred 
was used) asking me to discover and send to the 
islands a fish that would really cat mosquitos. 

A California student will tackle any problem, and 
so I sent out Alvin Seale (then a senior at Stanford, 
now superintendent of the Steinhart Aquarium m San 



CULTSITA INCIDENS 

Th« body of this common motguito it hontontal vhen 
biting, gltiing assurance that it wiU not transmit fever 



F'rancisco) He was instructed to go to Louisiana, 
and to enter the bayous to test out three species which 
might meet the demand Each of them ate mosquitos 
but in no case had their efficiency been tested. New 
Orleans was then once more in the throes of yellow 
fever, so Seale moved across to Calveston and filled 
his milk cans with the < hosen fishes. These creatures 
arc all very hardy, and very few died on the voyage 
to Hawaii. 

Arrived at Honolulu, each species was tested out 
in aquarium tanks in drug-store windows, each one 
filled with stagnant water, stocked wiUi mosquito 
eggs. The largest fishes, Fundulus grandis showed 
little interest in the mailer. They were poured into 
a pool and have not been noticed since. The next 
species (MoUienesia lalipinna), did a little better 
This IS a very handsome little fish, with high fins 
and varied colors. But it is mainly a vegetable 
feeder, preferring “frog spittle” (Confervae) to in¬ 
sects, and seemed not little likely to satisfy. It now 
abounds in the waters aliout Honolulu, where it is 
valued as an aquarium-fish and is largely caught fur 
bait 

The third set of fishes (Gamhusia patruelis). rose 
at once to the occasion, and almost instantly cleared 
the aquarium of mosquito eggs and wigglers It is, 
no doubt, the greatest mosquito killer in existence. 
It has lived and multiplied in all available waters 
in Hawaii. It swarms in irngaltoh ditches and in 
pools in the rice fields It is so abundant that it is 
now gathered up in nets, baked and crushed as food 
for the fishes in the \^aikiki Aquarium It does not 


migrate to the sea, and it does not attack other fishes. 

In a recent visit of two months in Honolulu, 1 saw 
but six mosquitos, ail of them small, and no doubt 
hatched in rain pools or tin pans or other small 
bodie-, of water, which the most assiduous fish can¬ 
not reach 

I rorn Honolulu the fi.sh has been taken to Formosa, 
fioin wlinh inland -[iPLimeiis have been sent back to 
nu It has gone on to Luzon with equal success, 
and no douhl to Southern Japan and China, and 
ultimalclv 1 hope, to all around the world. A native 
of warm legions, it is not certain how much cold it 
will ‘-land Last winter, in California, the tempera¬ 
ture dropped two m ihri e limes to about 30 degrees, 
but HOIK of the fish seeiiicij to siilTcr. In October 
they slij) to the lioiioni, in mud and weeds to keep 
their little toes warm, hut the yo linger members of 
the flock, may he seen nrai the surface in any of the 
so-called winler weallii r of t.enlral or Southern Cal¬ 
ifornia. Vtlicllnr they would live if the surface 
were frozen over we do not yet know They feed 
on flies and mosquitos hy choice, rejecting wasps, 
beetles, butterflies or larger msec ts I have seen 
them leap out of the water to sc-ize an incautious 
fly alighting on ihr edge of their pond. 

These fishes are light brown m color, without 
conspicuous markings anywhere The female is two 
and one-half inches long, the male rarely more than 
an int h About ten females are born, to one male. 
The eggs are hatched in the body of the female, six 
to ten in one brood, there being four or five broods 
between March and September The young when 
born arc transparent, with lug black eyes, and are 
about a fifth of an inch in length. 

Little Fish, Big Appetite 

The Gamhusia is extremely hardy. It will thrive 
in any still water, not too cold It flourishes in the 
gutters of Vera Cruz and other dirty cities in which 
a ditch along the street lakes the place of the sewer. 
So fai as 1 know there is no (irst-class, mosquito¬ 
eating fish in any waters of Europe, certainly none 
where it is most needed—about the Mediterranean 
and Black .Sea The writer has urged on the Red 
Cross and other good people charged with the sani¬ 
tation of these- districts to inlrodure and try out the 
Gambusiu. It would be easy to transfer a few tanks 
of them to (ireecc or Sicily or the Crimea, An 
artificial pond of two or three rods in diameter, 
slocked with water plants or even frog spittle, would 
III a very short time nuel any deniand 

With this little fish u( tue in llte pools and swamps 
of Southern Lutope, thousands of lues could be 
saved, and millions of others rescued from perennial 
misery 






Acoustical Research in Auditoriums 

By Making a Scientific Study of Rooms Having Bad Acoustics It Is Often 
Possible to Eliminate Echos 
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Chairman of the Department of Phvaica, ^aHhinutun Square ColleRP, New York Univeraity 



|TICK your head into an empty barrel 
and talk in a loud voice. How inuth 
of what you sa\ do you suppose will 
l>e untlerslood bv an auditor near by’ 
Stand on the jilalforni of an empty 
auditorium or eotuert hall and talk to a single 
auditor in the rear, on some subject unfamiliar to 
him. How many of your words will he recognize’ 
In some halls be will hear all of them, but generally 
this will not be the case if the hall is large enough 
to seal more than a few hundred jieople. 



UNUIMC IHL riML OF KtiVERnicRATlON 


Flbum, 1, Thru' curves shnu' limr in secnnrf.f ugnmq the 
cube root t>l the volume in tuhic fret tram them the 
proper time of reverberation tan be found Upper, “no 
audience", center, one-third audit.nee, loner, full house 


Why do we build our auditoriums like empty 
barrels, to pick up, reverberate, re-echo, and distort 
the sounds produced in them’ Because few of us 
take the tiouble to learn the simple fundamental 
principles governing the coiislrtn tion of halls of 
correct acoustical properties, or the methods of cor¬ 
recting those already constructed 

If one could say, “mix two cups of sugar with 
six of butter, to this add vinegar to taste, stir well 
before using and bake in a slow oven,” that would 
simplify the whole mutter and balls would be well 
designed from then on. Each auditorium, however, 
is a new research problem and must be treated as 
such. Now a research problem requires three things 
of the individual undertaking it—first—a certain 


umouiit of brains (which moat of us have); second 

the ability to think for oneself (which few people 
<are to trouble themselves to do); and third—in¬ 
genuity, whiih 1 believe to be an inherited trait, 
riiose who have these ijualifications are now going 
to be let in on something The trouble with the barrel 
to which reference was just made was “reverberation.” 
(iet back upon the stage again—shout, drop a timber, 
or something of that sort, and you will hear rever- 
l>erdtion for one or two seconds, even in a small 
hall of good acoustical properties, and maylie for 
five seionds or more in a large hall of poor quality 
A (crlain amount of this reverberation is necessary 
Otherwise the hall would sound “dead” and when 
an audience was present the sound would not “build 
up”, near the back of the hall hearing would he 
poor. 

Just how much reverberation is desirable baa been 
determined by extensive research, and is shown by 
f igures 1 and 2 which are taken from “Acoustics of 
Buildings” by F R Watson and arc deduced from 
the mutbeinaiical theory of reverberation More 
reverberation is allowable-in halls used for music 
than in those used for speaking. The carrvmg of 
one note over into the next is somewhat desirable, 
but the currying of one syllable over into the next 
IS confusing It is seen from the curves that the 
-izc of the hall is important when reverberation is 
lieing considered. 

The Danger of Echoes 

Now the question comes, “Suppose we wish to 
build a new hall, tan we determine beforehand the 
amount of reverberation which it will have’ After 
the hall is built, it will do us little good to discover 
that sounds persist longer than they should Can 
we, however, correct it even then’” 

Thanks to the cx< client work of the late Prof 
Wallace C .Sabine the answer to both questions is 
ves Prof Sabine developed a formula giving the 
time of reverberation most suitable for any hall. 
.OS V 

This formula was t - ’ , where t is the time in 

seconds, V is the volume of the hall and “a” is the 
alisorption coefficient The latter differs for different 
materials The factor “a” can be determined from 
the table given in Figure H (from “Acoustics of 
Buildings”) The number of square foet of each 
kind of material in the building is taken separately, 


is multiplied by its factor and the results for each 
ore added together, giving the final value of “a.” 

The following example is taken from the book 
already referred to. The hall to be used for music 
had a volume of 231,(X)0 cubic feet. Taking the 
cube-root of this number, 6L1, and referring to 
Figure 2 it is seen that 2.4 seconds is, on the aver¬ 
age, the proper time for reverberation to persist tn 
this case. According to this, then, the value for “a” 
should be 4812 units (Figure 4). Computed from 
Figure 3 it is uctuallv as follows: 



CURVES FOR SPEAKING AND MUSIC 
Ficuhe 2 This gives the londitions for best results when ihr 
hall IS to be usid for speaking as well as fur music. Less 
reverberation is allowable in halls that are used for speaking 
than III those that are used only for music 

Plusler - 2.1,AOO sq ft at 02.1 = 582 units 

Wood - 15,448 sq ft at 061 == 942 “ 

Vent* — 4,55 tq ft at 1 00 — 455 “ 

Claw — 616 »q ft. at .025 " 15 “ 

I pholstcred scats — 1 042 sq ft at 1 5 —- 156,1 “ 


Audience — 350 at (4.7 — scat at 15 = 32) = 1120 


Audienoe 1.042 at (4.7 — 3 2) = 3340 “ 

(3340 -f 3,557) = 6897 “ 

The time of reverberation for no audience was ~ 
t = .05 V 231000 — 3.557 3.25 seconds; for 

1/3 audience t .05 V 231000 — 4677 = 2.47 
.seconds, and for full audience t--- .05 X 2.31000 — 
0897 ~ 1.67 seconds. Such a hall would be very 


Sonnd Absorption Cfiefficiont* 

Akoustolnh (arlihclal slonei per eqiiare fixil 
Brick wall. 18 in thick . “ ;• 

Dnck wall, painted 

Brick, set in Pnrilun.l Ceni. nl “ “ “ 

Carpets, unlined 

Carpets, lined . - 

Carpet*, heavy with lining , . " " 

Carpet ruga ... 

Celotex, 35 in thick . . 

Cheesecloth ... . " “ 

Cocoa matting, lined . . " ‘‘ " 

Concrete . 

r.qrk tile. ■; ;; ;; 

Cretonne cloth .... 1" " 

Curuins, chenille . . • • “ " ‘‘ 

Curtains, in heavy folds .. 

Flax. 1 in thick, with unpamted. 

membrane. 

Class, single thickness . . .. “ 


Uiiirftlt, 1 111 thirk. with un 

tiainted membrano . .. per square foo 

llairfelt, 1 in thick, with painted 

membrane . . “ " 

Hairfell, 2 in thick, with un- 

painted membrane “ “ 

Uairfelt. 2 in thick, wilh painted 

membrane .“ “ 

Insiilile, 'j in thick.“ “ “ 

MaTir™ ■ “ 


Varnished wood.per square foot .03 

Ventilators 150 penenl open 

•pace) .„ jQ 

Wood sheathing . . “ " " .061 

Wood, varnished.“ “ “ |03 


IndlviduBl Objeeta 

Audience . per penion 4.7 

Church pews.per seat .2 

House plants, per cu ft .. . “ " .0031 

■Scats, upholstered, depending on 

material and lining . . . “ “ 1.0 to 2.5 

Seat cushions, cotton covered with 

corduroy .“ “ 2.16 

Seat Cushions, hair covered with 

light damask and canvas. . “ " 2.27 

Settees, upholstered in hair and 

leather, seat and back . “ “ 3, 

Wood scats, for auditoriums ..,. “ ** .100 


Ficim£ 3: Each of the substances commonly used in halls has its ou 


vn coefficient of sound absorption. Those given in this table rdate to the formula given m the 












COMPUTING THE COEFFICIENT OF ABSORPTION 
FiOI)R£ 4: How Sabinr’s fotmtda may be u\c4 to compute the 
molt detirable value for the coefficient of abtorptwn 

satisfactory so far as reverberation is concerned. 

If the hall is still to be built, the materyils can 
all be determined beforehand. If it is already built 
it can be corrected by adding panels of suitable 
material to the walls in order to make the necessary 
change in reverberation, or by using false walls of 
lattice work out from the main wall. 

If we stand at some distance from a smooth cliff 
or a relatively flat-surfaced building and shout 
“echo,” then, as the poets say, “Echo answers 
‘Echo.’ ” Actually, as youngsters we were more 
likely to shout "You old fool,” and so on. But as 
investigators our interest is in the distance at which 
we must stand from the wall and in what happens 
at the wall. Ground glass will not reflect a beam 
of light because it has roughnesses comparable in 
size to the wavelength of the light, while a smooth 
mirror will reflect such a beam. So with the cliff 
and the sound wave which strikes it. (Figure 5 ) 
Second, an echo u not distinguishable as such if 
it strikes the ear less than one-sixteenth of a second 
after the original sound Since this is a rather rough 
measurement, and allowing for difference in indi¬ 
viduals, it means that sound can travel about 7.S 
feet in thi.s interval of time. Therefore, in order to 
hear an eiho one must stand not less than .'I.'i feet 
from the wall, so that the distance the sound travels 
to the wall and back will be 70 feet or more. 

Therefore, in an auditorium with a speaker on 
the platform we shall not hear an echo unless the 
sound reaches us by two paths which differ in length 
by 75 feet or more. This rules out small audi¬ 
toriums, differences in path as large as this are there 
out of the question In larger auditoriums it may 
happen quite readily, due to reflections from the 


walls and ceilinp. This is especially true where 
smooth, curved surfaces are used. 

The reflection of sound can be illustrated by means 
of two parabolic reflectors (Figure 6). By using 
these the ticking of a watch can be distinctly heard 
over considerable distances. 

In a rectangular hall of any size, echoes are 
extremely unlikely because the reflw-ted sound shows 
no tendency toward concentration. Instead, it spreads 
out, giving a reveiberation. It is only when curves, 
of which architects are so fond, arc employed that 
real danger of echoes exists. A circular amphi¬ 
theatre, with domed roof, smooth plastered (a style 
not uncommon), i.s wonderful in respect to its echo¬ 
ing possibilities. Figure 7 shows cross sections with 
possible echo regions. For the sake of simplicity, 
these illustrations have been only slightly more 
exaggerated than some that have been observed. 

In correcting an auditorium for echoes it is neces¬ 
sary to find the places m the hall where they are 
troublesome. This tan be done by taking up each 
curved surface separately and applying the well- 
known law of reflection—that a reflected ray makes 
the same angle with the surface that the incident ray 
makes. If you think of a line as being drawn from 
the speaker to a spot on the wall, then the observer 
should be so stationed that a line from him to the 
same spot slants away from the wall by the same 
angle as that from the speaker to the wall. If the 
di.Mance from the speaker to the spot and to the 
observer is greater than the direct loute, that is, 
speaker to observer, by more than 75 feet, and if 
the wall 18 curved or an bed, an echo is likely to lie 
heard more or less distinctly, depending upon the 
curvature and material of the wall. 

More Research le Needed 

One exact way of testing for echoes is to place a 
watch at the focus of a concave reflector, for ex¬ 
ample, in place of the bulb of a spot-light having 
the glass removed, or at the focus of the reflector 
of an electric heater. Place this on the stage in the 
position of the speaker and turn it toward the sus- 
peited portion of the wall. Locate your position 
according to the law of reflection. If an echo exists, 
the watch can lie heard clearly, if the hall is quiet. 

Another and a more satisfactory wav is to plaie 
at the focus of such a reflector a carbon arc, suih 
as 18 used m an ordinary stereopticon or projection 
lantern, and to light it with alternating current 
instead of direct The reflector is turned so that the 
light strikes a mirror held flat on the suspected wall 
and the echo of the hum produced by the alternating 
current arc is sought at the place to which the mirror 
reflects the light. This eliminates most of the guess 
work. The same procedure may be used by reflecting 


WHY SMOOlll Si l!h \( IS MAKE F.rilOE.S 
Ficuiie 5 kuuph surlai<\ ii flirt loiinil in all directions 
From smooth ont <• it follous ihi low shown in the figure 

the light from a spot light and finding where it goes, 
then replacing the bulb with the wall h as before. 

When it has Ix-cn established that any portion of 
wall surface is rcsjioii'.ibh for echoes, the (correction 
lies in cbvering it with sound absorbing material or 
in roughening it, if possible, so as to break up the 
echoes. For example, n mnv be c offered or latticed 
to harmonize with the architectural scheme. 

The question of the projier size for a hall is one 
upon which little reserth has been done Obviously, 
a military band would not sound well in a drawing 
room, nor could a single speaker be properly heard 
in a stadium But there are finer shades of distinc¬ 
tion than this to be drawn Fortunalely the ear 
helps out in this regard, foi artuallv a dozen instru¬ 
ments do not sound twelve times as loud as one, 
but only two or three times as loud Thus consider¬ 
able latitude i.s allowable in any hall 

There is obviously some liest size, however, for 
an auditorium to accommodalc an ore hestru of any 
particular number of pieces This size should be 
just as possible to determine as is the best time of 
reverberation, and would dejund upon the number 
of brasses, strings, wood-winds present. 

A c onsiderable amount of useful rese.arch remains 
to be done in this study of acoustics, and the author 
hofics that those who are interested in obtaining 
further information for its own sake, or for applica¬ 
tion in designing or correcting halls in which they 
are interested, will feel free to c oinmunioate with 
him Of jiarticnliir interest will be inquiries* from 
those who wish to make a systeinalii study of this 
subject with a view to bec oniing spec lalists, and 
from those who wish to aid in research to add to 
the me-agre knowledge which we now have of it. 



CURVED WALLS AND CEILINGS ARE OFTEN TO BLAME FOR BAD ACOUSTICS WHAT OFTEN HAIM'ENS WHEN THE WAIES Alfl Ct K 

FlCVilsA: The ticking of a watch ettn be heard over long dittancet by using parabolic refiec- Ficurk 7: Auditoriums air frei/urnili built with cron sertrons. veriicnl and h< 
tort. The path of the reflected sound waves is shown on the blackboard to those shown here The disiinclivr results which may follow arc made clci 
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Our Point of View 


The True Pioneers of Industry 

OST earnestly do hi* (ominend lo the 
attention of the public of America, and 
particularly of those who control the 
vast industrial interests of the country, 
the protest of Secretary Hoover against 
our failure to make adequate provision for research 
in the realms of pure science. 

Without its Lewis and Clark, its Daniel Boones, 
its Kit Carsons, its covered wagons and the un¬ 
daunted hearts of the men that manned them, the 
America that we know today would have remained 
a shadowy dream of the comfortablv housed and 
stay-at-home visionary. 

The man with the test lube and the microscope is 
the pioneer of the vast, unexplored fields of pure 
science. When he stops, progress slops All the 
wealth of all the oil kings, sugar barons, railroad 
magnates and multitudinous millionaires of our 
boasted civilisation could not buy its way into those 
unknown lands unless the pure science pioneer blazed 
the way. 

In the past, thanks lo our richly endowed univer¬ 
sities, industry through these institutions has been 
well supplied with modern representatives of the 
great prototype. Sir Isuai Newton. But the captain 
of industry has gathered in these gentlemen and set 
them to the special task of applied science research 
in the one limited field covered by his particular 
industry; so that, today, for one investigator devoted 
to the detached field of pure science, there are ten 
at work in the ${>ecial and limited fields of applied 
science in steel, textiles, rhemieal products, oil, and 
so forth. 

Never was a more timely warning uttered than 
that of Mr. Hoover when, in characlensticallv force 
ful phra-ses, he called the nation’s attention lo oui 
steadily-diminishing efforts in pure science investi 
gallon We recently referred, and we refer again, 
to the statement of Dr Robert A, Millikan, when 
he said, “Subtract the idea that was horn with the 
formulation of Newton’s law of motion from modern 
civilization, and that civili/ation collapses like a 
house of cards, and mankind reverts at onc’c to the 
mode of life existing in aiiuenl times.’’ 

It is the aim of S-cretary Hoover and the 
National Academy of Science which will administer 
the fund, to sc*c ure the sum of $20,(KK),lK)0—the 
interest on which will be devoted entirely lo jitire 
science research. Three million dollars of this sum 
has alreadv bc*en obtained, and if the business inter 
eets of the country realize that we ure lagging behind 
the rest of the world in this field of efforl, and that 
our industrial supremacy, liecause of this neglect, 
is being seriously threatened, there will be no diffi¬ 
culty in securing the full sum, great though it may 
seem to be 

An Impossible Canal 

“Politics makes strange bedfellows’’; as witness 
the prc*sent scramble of our politicians to tuck ibern- 
aelves in under the blankets alongside the proposed 
$600,0(X),0(X) ship canal from the (.real I.^kes to 
New York. 

The civil engineers of the rountrv, who have an 
inlKirti love for solid facts, straight thinking and 
truthful statement, have long ago decided that the 
idea of rutting a deep sea or ship canal through 
the heart of New York state, judged from the stand¬ 
point of economics, is Em impossible phantasy. 
Judged as u riiere feat of construction, the thing can 
be done, although when the big ditch was dug, it 


would prove lo he a serious question as to where 
the water could be ohtained lo maintain the canal 
throughout its upper levels. 

Any qualified and unbiased economist will tell 
you that the prospects of obtaining adequate returns 
on a canal through New York state, which will be 
eight times as long as the Panama Canal and will 
cost .'iO jierccnt more than that most costly under¬ 
taking, IS exlremelv remote. Furthermore, 30 feet 
IS tile minimum uscliil depth for any ship canal. 
T'he Suez Canal has been deepened to 30 and 3.S 
feet, and our own Panama (lianal carries 40 feet 
throughout and -lo feet as a maximum. By the time 
any canal, wheiliei down the St. Lawrence or across 


Give "‘Old Ironsides” a Suit of Sails 

It it gratifying to leam that the response 
of the school children of the country to 
the appeal for funds to rebuild OU Iron- 
aidt has been so generous that the re¬ 
quired fund of $500,000 will undoubt¬ 
edly be raised. So greet is the interest 
in this famous ship, that the fund could 
have been secured quite readily from 
people of meant throughout the nation, 
but Admiral Andrews, die Commandant 
at the Boston Navy Ya^, and those asso¬ 
ciated with him in this enterprise, wished 
to make the reconstruction of this historic 
ship the means of awakening deep interest 
among the school children of the country 
in the glorious early history of the United 
States Navy. 

We venture to make the suggestion that 
when this splendid frigate is once more 
afloat in sdl the beauty and majesty of 
her towering masts and huge spars, it 
would be well worth while to fit her out 
with a complete suit of sails luid use the 
vessel for training either our midshipmen 
or our embryo naval reserve oflicers in 
seamanship. Let the renovated Consti¬ 
tution be maintained as a regular com¬ 
missioned unit of our navy, and let her 
cruise in the summer season from port to 
port, and at times sail across the western 
ocean to show Old Glory in the foreign 
ports, where she flew her flag Mfhen she 
was making history and winning respect 
for the youthful republic of the western 
world. 


New York slate is toin|ileted, there will lie an insis¬ 
tent (all for 30 feet a« the minimum serviceable 
depth, if sea going ships are to sail from deep water 
lo the various ports on the Great Lakes. By that 
lime, means will have liecn found permanently to 
raise the lake levels, and the leading lake seaports 
will have deepened their channels and waterways to 
.30 feet. 

These Great Lake improveancnts are as certain as 
the daily rising of the sun, and if politicians succeed 
in burdening the federal government with this $600,- 
(KXl.OOO venture, the country will find itself carrying 
the loud of a great engineering work that is alto¬ 
gether inadequate for its purpose. The present 
barge canal is a white elephant, and changing the 
barge canal into the proposed ship canal would be 
merely to exchange one white elephant for a larger 


It IS a favorite trick of the politicians, when they 
are trying to boost some scheme which they know 
cannot stand on its own mcriu, to drape it with the 
American flag and cry aloud from the housetops 
that the thing must be done at the particular place 
and in the particular way proposed, because, it will 
be an “all-American” venture and is “absolutely 
necessary for the purpose of national defense.” 
There are occasions when this appeal to the patriotic 
instincts of the people is perfectly proper and 
eminently helpful, but the present outburst of prop¬ 
aganda for the construction of the ship canal is 
not one of these. 

Lakehurst Station Will B« Maintained 

In our issue of March, 1926, on page 156, in 
commenting upon the House Naval Bill, we stated 
(hat the di.sciis.sion of the bill had revealed a sharp 
division of opinion among the ranking officers of 
the navy, particularly as to the future policy in 
regard to the construction of dirigibles. We stated 
that Secretary Wilbur and Rear-Admiral Jones were 
opposed to the construction of a new dirigible to 
take the place of the Shenandoah; that they were 
in favor of closing down the activities of the Naval 
Station at Lakehurst, New Jersey, and recommended 
that the sum appropriated for the maintenance of that 
station be redut-cd from $1,880,()(X) to $130,(WO. 

We are now in receipt of a letter from the Navy 
Department which states it is evident that through 
some error, the writer of this article has misunder¬ 
stood the attitude of Secretary Wilbur and Rear- 
Admiral Jones, and that it is hopied that we shall 
lie able to (orre<i this error in the near future. 
We hasten to make this correction, and it is as 
gratifying to us us it will be lo all who are inter¬ 
ested in lighter-than-air navigation, to learn that 
both of these gentlemen are in favor of tnainlainmg 
the Ijikehursl Station in operation, and favor, more¬ 
over, the construction of a dirigible, over twice the 
size of the Shenandoah, to take the place of that 
ill-fated ship 

We are the more glad of the opportunity to make 
this correction becai^, we realize, as perhaps the 
NaVy Department does not, how widespread was the 
impression that Secretary Wilbur and his ranking 
officers were so discouraged by the smash-up of the 
Shenandoah that they were in favor of abandoning 
further lighter-lhan-air aeronaiitieal work. This was 
the universal impression in our office, and so far as 
the writer’s experience goes, it was the impression 
of the general public 

We are now satisfied that this misunderstanding 
arose from an over-emphasis by the public press of 
that clause of the report of the (ieneral Board which 
deprecated appropriations for lighler-lhan-air work, 
if such appropriations would involve the sacrifice of 
any of the surface-ship programme now in hand. 
We think the Navy Department is fully justified in 
its desire nqt to sacrifice surface ships of a well- 
approved type in favor of the relatively experimental 
ships of the air. 

From the printed record of the hearings before 
the House Naval Committee, we quote the following 
from the Secretary’s testimony which can be Uken 
as settling definitely the Secretary’s attitude on 
this important question: “We are not willing to 
abandon the work of the Los Angeles, but we recom¬ 
mend that Congress make the necessary appropria¬ 
tion for the maintenance of the Los Angeles, and 
Lakehurst as incidental to the maintenance of the 
Los Angeles.” 







Worked out by 


rrwt ingentoui instrumenU, furrash the complioated calcuiatwns necessary in modern anti-aircraft firing 

Is Anti-aircraft Artillery Overtaking the Airplane? 

An Answer to Those Who Fear the Danger of Invasion from the Air 

By Colonel H. E. Cloke 

Co8« Artill<T7 Corpn, Unlled State* Army 


lONSIDERABLE thunder has recently 
been in evidence on the question of 
national security against invasion from 
the air, so it is well that the public he 

-^ acquainted with the exact facts of the 

case as they exist today. 

There is a general belief among people at large 
that anti-aircraft guns fire at airplanes in the same 
manner as a hunter does with a shotgun when shoot¬ 
ing ducks. This is not literally true, although in a 
certain sense the principle of “leading” ahead of 
the dueJe or plane is the same. The anti-aircraft 
gunner, however, does not “guess” on the “lead,” 
but works out the amount mathematically. 

Anti-aircraft artillery, which is now a branch of 
our Coast Artillery Corps, was first used in the 
World War, although two pilot mounts had been 
constructed by the French prior to 1911. No fire 
control whatever was in use. 

The first guns uwd against airplanes were French 
T.S mm’s. These were placed in gun pits or on plat¬ 
forms with their trails or wheels so arranged that 
the guns could be given greater ^elevation than is 
ordinarily possible on level ground. Eventually, a 
type waa especially designed for high-angle fire. The 
methods of firing it were somewhat similar to the 
usual field artillery methods for land fire. It was 
found, however, tlwt these methods were not appli¬ 
cable to the anti-aircraft gun problem, so new 
schemes of fire control and the design of automatic 
machines and apparatus for obtaining the basic 
elements of firing data had to be evolved. Even¬ 
tually, a method of “predicting” a future position of 


the target or plane wn* conceived, such that when the 
gun* had their sights set lor this “predicted position” 
and were fired, the target and the projectiles met— 
theoretically. 

This system of fire control has been worked out 
by experience in war as well as in tests, and in 
thousands of trials at our proving grounds. After 
trying all the various schemes presented or con¬ 
ceived, our country has gradually accepted the* 
“angular travel method” as the best system so far 
designed. This system as well as the “linear speed 
method” makes the altitude of the target the basic 
element. It is de|)endent upon thrcH* assumptions. 
These assumptions are that the plane will travel in 
a straight line, at a constant speed and uniform 
altitude. It would, of course, be licst to avoid any 
assumptions, but with a target such as an airplane, 
the problem is entirely different from that of a ship 
at sea. These three assumptions are to hold only 
during the period of time included in the time it 
takes to load the gun and the time of flight of the 
projectile. 

“Predicted Poaition” Baaed on Mathematica 

The loading or “dead time” is taken as eight 
seconds. This include-, determining the fuse range. 
The time of flight varies with the altitude or height 
of the plane above the ground and the horizontal 
distance it is from the gun. With our present 1918- 
model, three-inch gun, it is almost nine seconds at 
12,000 feet when directly overheard. At 7,000 yards 
range for the aame height (12,000 feet) it is about 
24 seconds. 


If this total time (dead time and lime of flight) 
l>e large, the plane can change anv one of the above 
assumptions and avoid being hit, but if this time be 
reduced to a few seconds, the situation for the 
aviator becomes decidedly dangerous, especially if 
he be a heavy bomber without power to change these 
salient factors quickly Then again, the first burst of 
shells IS the one whirh hmIIv “tell* the story,” for, 
it is understood that a squadron of heavy bombing 
jilanes (and these are the jiriiuipal type with which 
we are primarily tomernedl flies m formation as 
do ships at sea, with these three faetors of speed, 
direction and height prailically constant. 

Our Ordnance Diqiurtment has already produced 
an autoniatn t7-inin gun with a high muzzle velocity 
foot-sei oikIs) wIikIi gives a flat trajectory or 
almost stramhl Imc path of projectile and a very 
short time of flight Its maxnnum range is about 
MOOO fc-c 1 This gun (lies a shell weighing 0/4 
jioiinds to a height of 1 I.OtKl feel, and has a hori¬ 
zontal range of almost H.tHM) yards. Its rate is 120 
shots per nimiile The mavimum teiling expected 
from the latest t\|ns of honibers is about 1'i.OOO 
feet Also. .1 tiaiei bus been siinessfullv developed 
whidi has powder (oinpoMtion at the base of the 
shell and burns with a bright light while the pro- 
jedile is III the air, as does a skyrocket. This fier 
nuts an observer to sec cadi bullet or projectile as 
,1 skvroikel efleil throughout its entire flight In 
addition, a fust- has heen jiroduced which is super- 
aensitive and at the same time safe to handle. If n ill 
explode the shell on contact with airplane jahru. 
Furthermore, we are developing an automatic appa- 


SCIENTIFIC AMERICAN 


im 



WIND AND PARALLAX COMPUTER 
This instrumi-nt deternuiifi ihe defttxtiom due to wind. 
These uaJues an set on iht data compute! 


Run is fired and theoretically the idiip or target must 
meet. Hiis may be readily accomplished in heavy 
artillery fire directed at a ship at sea, for a ship 
moves on a two-dimensional surface. But how does 
the anti-aircraft gunner account for the third dimen- 
■Hion called “altitude?” 

Here is the crux of the whole situation. Altitude 
IV the essential and the basic element in determining 
the necessary firing data which gives us the “pre¬ 
dicted position” we are after. It is the altitude of 
the target which we must ^termine. A mechanical 
mstriinient called the altimeter, does this for us. 

There are manv different forms of altimeters in 
use today Their lonstruetion is constantly changing 
toward simplicity and rapidity of operation. The 
one .shown herewith i« our present standard, although 
the tendency of the times is to design a self-contained 
instrument based either upon the coincidence, or the 
stereoscopic principle. Such an instrument would 
avoid the use of a base line, the use of two instru- 
itienls, telephones, and so on, and would materially 
reduce the dead time. 

The “angular travel” method is the standard pres¬ 
ent duv fire lontrol plan for determining the “pre¬ 
dicted position” of aiuruft as targets. 



ALTIMETER ON TRIPOD 

There are two altimeters w^ed to determine the altitude, one 
at each end oj a determined bate line 


A Foolproof Mechanism 

A sight is mounted on the gun carnage and is 
geared to it and to the gun. This appears to he a 
very complicated piece of mechanism for a soldier 
to manipuldtc, liut it is «o designed as to he posi¬ 
tively fool proof. A rule or a method is all the 
sight operator or gunner need know He may bo 
eritiiely ignorant of all the mathemalu's upon whi< h 
the iiistruineni depends for its lonstruction. His 
orders arc to “vet the sight for deflection” (the 
angular lra\cl vcrlically and laterally during the 
dead time and lime of fli^t of the projectile) and 
then to follow the target with the telcsiopc on the 
sight. The gunners who operate the hand wheels on 
the gun carnage and gun have their instructions to 
turn these wheels so as to “follow the pointer.v” which 
arc oil ihc sight and whn h are continually moving 
a.v the gun pointer or man operating the sight follows 
the target witli his telescope. 

The iiieti doing the loading and firing operate 
independently and fire whenever the gun is loaded, 
since with the automatic .17-mm. gun, the gun is con¬ 
stantly kept on the target. 


But what data must this sight setter or gun pointer 
have before he sets this vertical deflection’ Natu¬ 
rally, the angle at whnh his telescope points when 
the cTOss hairs are on the plane, gives him the angle 
of sight automatically. It should also he understood 
that the extra or “super ele\ation” over and above 
this sight angle or height angle of the plane auto- 
main ally vets (he gun's elevation at its i orrri l aniount 
hy a very ingenious lomhinalinn of levers, tarns and 
gears, “Super elevation” is due to the frajrtlorv 
Itself. The angular height or angle of sight may 
lie .S2 degrees and the super elevation six degrees. 
The total quadrant elevation for the gun would 
therefore l>e .'id degrees, at whu h il must be elevated. 

The esvenlial clcmenlv of unti-ain raft fire then 
are. 1 Verlital defledion 2 Lateral deflei tion. 

Fuse range 

The instrument that has been designed and con¬ 
structed for determining these elements is called 
“The Anti-Aircraft Data Computer Model 1917.” It 
18 mechanical in Us construilion and automatic in 
practnally all of Us functions. It determines 
mechanically these three elernenlh of firing data. 


ratus which will reduce the “dead tune.” We are 
striving to reduce the “dead tune” and the time of 
flight and to increase the initial vclocilv of the gun. 

This “predicted ]iosition” of the target is liased 
upon good sound niathematnv and is computed to the 
nicest degiee of aicuracy. To explain ihiv clearly, 
let us illustrate the case of any cannon, gun, rifle, 
or shotgun To shoot a running clcer, we must aim 
our rifle ahead of the deer and at the dislanic to the 
deer. Or, in order to Jut a “predicted” povition of 
the deer as determined hy experience or the hunter’s 
trained eye. the sight must l>e set for the range and 
the rifle Ic’itd. 

The heavy cannoneer does the same thing as a 
deer hunter, onlv he doev n niulhematically. He 
plot.s the position of hiv target on a map or plotting 
board, predicts a position ahead of the course of 
the ship or target, finds Us range oi distance in 
yards, and Us azimuth (direction from north and 
south line) in degrees, then aims the gun at this 
range and at tins angle ^'hen the time of fire, or 
position, or target at Us predicted position, less the 
time of fliglit, arrives (determined by a clock) the 



ANTI MR{I!4FT .STGHT 


This sight is on the left of the gun. It is i unnetted to the elevation sight called the fuse 
range unit, on the right of the gun It n upnated as jollou s (!) Gunner sets stght on 
target by operating the "Azimuth Hinton Knob" and the "Elevating Hand Wheel'' (2) 
/Another gunner sets the lateral defection obtained from the data computer on the lateral 
defUctwn scale, by operating the knob (.V Another man keeps the two pointers on the 
lateral deflection sesdes in coinrtdence by turning the gears an the gun until these pointers 
meet Thus M the gun kept constantly on the targil at the "predicted dtreetton" 



THE FUSE RANGE DISC 


This part of the sight u on the right of the gun. The elevation pointer is connected dirtetly 
to the sight on the left. At the stght an the left elevates, this pointer moves As the gun (s 
elevated the corrector pointer moves uith it. The vertical deflection and the fust range are 
obtained from the data computer and set on the vertical deflection scale and ths fuse range 
disc. The operation from then on ts for the gunner at the elevating mechanism to keepOte 
elevation pointer and the corrector pointer in coincidenee. This keeps the run corulantly at 
the "predicted elevation" coincident with the "predicted diiecMn" 
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Tlie altitude of dw Urget it the only data neoeasary 
to food It, in order to produce dioae element# of fire. 
It i# oriented in admuth in a way similar to an 
ordinary transit. Thus, the gun is kept constantly 
sat at the “predicted point.” The ammunition detail 
loads and fires as fast as human hands permit, using 
the “fuse range,” as given them by the “data com¬ 
puter,” to set the fuses for the time of burst. Thus 
we have in a nut-shell the basic idea of anti-aircraft 
fire. 

This “data computer” was originally designed by 
M. Rontin. The 1920 data computer produced in 
this country is electrical in principle and produces 
the total vertical and lateral deflections, including 
wind and parallax corrections. 

The past records of anti-aircraft fire have been 
misquoted in the press of the country many times. 
In fact, the actual inside history of anti-aircraft fire 
has been misunderstood, and in some cases it has 
been considered so ineffective as to be useless. 

The following tables are self-explanatory. 


Pl*ne* brought Shota firod 
down per plane 

1916 60 11,000 

1917 120 Noreiord 

1918 220 7300 

No dais 

1918V^ No data 
1918% No data 


Frendi 

fWI. 

BrUialv Onr plant for 
rverv 4.5'-.0 shots 
Bnlisli Onr piano for 
rvrry l..'i00 shots 
Amoruttii One piano for 
fvory 605 shots 


Results for the entire war; 

Planes dropped Plann 


Nation 
Italy 
Germany 
France ., 
America . 


6,5.54 

2,000 

. Noiobuinahle 


The American service was in action but a very 
abort time toward the end. 

In Hawaii, 192.5, target practice, an average of 
two hits per gun, per minute was made 


Rapidly Gaining on the Airplane 

At Fort Tilden, 192.5, the following arc the official 
results; 


Number of shots fired. 4,345 

Number of hits. 203 

Hits per try, per minute. 2.03 


Or, one hit for each 22 shots fired; or 
one hit every 29 seconds. 



THE ST\NDAUD CORKITTOR, F. S. ARMY TYPE 
This IS one of the latest instruments for aiilnmalieaJh deter 
mining the dejiections It is mechanical in its operation and 
dr tei mines tin lateral and vertical "lead" or deflection li 
has two telescopes, each operahd tty a gunm r uho keeps thi 
cross u'lres ol the teli scopes constantly on the target 


The guns and ammunition used in this lest were 
far inferior to those which have rccentlv been di- 
signed and tested. 

The following table shows the surnmari/.ed sKiiu- 
lion. 


1916 

1918 

1918 

At close of war 
192.5 


French 
French 
Rritish 
British 
U. .S Army 


Niiinlier of sliois 
to drop a plane 
11,000 
7„50() 
4,5(K) 
l.,500 
22 


From these official rejiorls, it is seen that the anti 
aircraft arlillerv is gaining rapidly on the airplane 
It IS safe to predict that the future anti-aircraft 
gun will be practualK aulomatic, and it will have 
sufier sensitive fuses capalile of exploding at a .set 
time or on contact even with so thin a target as the 
\cing of an airplane. 

The trend of modern oidnance is also in the direi- 
tion of higher velocities Increasing the veloc-ity 
flattens the Irajcclorv or path of the projectile and 
reduces the lime of flight The main objective will 
be to hit on the first btirsl. 


These two vital factors in anti-aircraft artillery 
must and will be accomplished, for. unless some 
entirely new and different and superior system of fire 
control is devised, the tune of flight becomes the 
weakest sjiot in the system The dead lime will in 
the future l»p redmed to but a second or two Tlie 
tinw of Higbl will be nuilrruiUy reduced 

In the light of lust summer’s tests and target prac¬ 
tices held III various j»arts of our domains, esjienally 
at fort 1 ildcn mid Honolulu, it is also Itelieved that 
the future will develop an effit lent method of corrert- 
ing anti ain i.ifl hie by “obsei valioii,” as is now 
done in all olhi r foims of artillery fire. In such a 
case, after laving the guns of an anil aircraft group¬ 
ment on an omommg s(|iiadron of high-powered 
bombing jdanes bv our ii^iial mi-lliod of “angular 
travel,” we lould, after the first volley of shell 
bursts, “squirt llii hose" on them a« it were, the 
“predicting svslein” (onliiiiimg to fmiition, but as 
the hose pours forth ils -iie,cm of fire, corrections 
based on ohseiv.ilmn would be applied from lime to 
lime The stream of jirojec tiles is visible and the 
time of flight small, tin fiie mec'ssaiit and the fuse 
explodeji either on coiilad oi hv setting it for the 
predicted fuse range 

Where there js a will there js a wav And it is 
the will of our watchdogs of nalioiuil defense that 
this weapon he rendered so effii leiit that air bombers 
will be in as grave danger when attempting to invade 
our shore line as would an enemv fleet m attempting 
to subdue our coast forts 

The Problem a Vital One 

It is always the same old siorv 'When inaeliinc 
guns were invented, many jieople flaiiiied war would 
Ice so frightful with this weapon that human beings 
could not withstand it Then when the submarine 
came, some claimed the nmv should be all subma¬ 
rines and that all other classes of ships were useless. 
W ith every new iiuenliori cif attack weapon there has 
always been developed a counter weapon to combat 
and destroy it. And in the c asr of the aerial attacker, 
we will adapt the destroyer, anti ain raft artillery. 

The problem is a serious one, without doubt; it 
I* a vitallv imporlanl one to the di fense and perhaps 
the very existence of our count!v, it is also a most 
difficult one, but that our country will be completely 
and entirely at the merev of an cnernv with superior 
air power is firmlv disputed 

Predicting upon the curve of the jirogress whirh 
has l>een made since the 'Woild Uai it is safe to 
slate that a positive and highl> effic lent system of 
anti-aircraft defense will l>e realizc'd during the 
coming year. 



VARIOUS SIGHT MECHANISMS 

EsA opWttUi tndependtnify, ore clearly shown above. The resultant firing position is changed while the gun is being operated, and the moving target can thus be followed with accuracy 
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The Great Outer Planets 


Jupiter and Saturn Have Hot Centers and Frigid Exteriors 

By Henry Norria Russell, Ph.D. 

Profcasor Ilf Astronomy, Prinreton University Research Associate of the Mt WUson Observatory of the Carnegie Institution 


FTER months of absence, there is once 
more a planet to be seen in the evening 
skies. Since \eniis passed out of sight 
in February, only Mercury has been 
visible in the early hours of the night, 
and then but for a few weeks and with difficulty 
Saturn, which has been a morning star since Novem¬ 
ber, returns to opposition this month, and we shall 
have at least one planet in the evening sky for the 
rest of the year. 

The great outer planets of our system have been 
studied telescopically ever since the instrument was 
invented; yet there remains more to be done in our 
time, and more is still to be accomplished. Some 
things, such as the determination of the distances 
of the planets and the calculation of their motions 
in their orbits, have been accomplished with such 
preciaion that little more remains to be done—until 
some improvement in our method of observation 
enables us to make our measurements with greater 
accuracy. 

The distances and motions of the satellites, too, 
are very accurately known—though of course new 
and further satellites may at any time be discovered. 

The diameters of the planets, though harder to 
measure with high percentage accuracy (owing to 



JUPITER 

It has a thick mantle oj extremely frigid clouds 


the “irradiation” or apparent enlargement of the 
image of a bright body on a dark sky) are pretty 
well known in the cases of Jupiter and Saturn— 
though those of Uranus and Neptune are uncertain 
by a much greater fraction of their values 

But the physical conditions on the surfaces of 
these planets are not so easy to determine fully. 

We know that the density of the planets as a whole 
is low. For Jupiter n is only one third greater than 
that of water, and for .‘salurn only a little more than 
half of this (71 pen ent of the density of water). 
W'e know, too, from the degree to which the cen¬ 
trifugal forcie due to the rotation flattens the planets 
at the poles, that the density must be much greater 
than the average at the center, and less near the 
surface (For a planet of nearly uniform density, 
the known rates of rotation would produce a much 
gteater bulging at the equator.) 

It is certain, therefore, that the outer parts of 
Jupiter and Saturn, for thousands of miles below 
their surfaces, must be of very low dcnstiy -and 


therefore it seems sure that they are gaseous. Jef¬ 
freys has lately calculated that the known facts 
could be explained by assuming that Jupiter had a 
solid core—as dense as rock—58,000 miles in di¬ 
ameter, surrounded by an ocean (or a layer of ke) 
11,000 miles deep, and this again by an atmosphere 
of very low density, and 4,000 miles in height. For 
Saturn the solid core would he 31,000 miles in 
diameter, the ocean 12,000 miles deep and the atmos¬ 
phere extend to a height of 8,500 miles. 

All that these figures show is that the density of the 
outer layers must be very low. An actual atmosphere 
thousands of miles deep would be under such pres¬ 
sure in the lower parts that it would be almost as 
dense as water, unless it was hot. So that it is 
probable that the inner parts of Jupiter and Saturn 
are at a higli temperature. 

The surfaees of both planets, however, are very 
cold. Measures of the heal which the planets send 
us show that almost all of it comes with the reflected 
sunlight, and very little from the surface itself, and 
that the temperature of ohe surface, in both casc.s, 
must be at least 120 degrees below zero, on the 
centigrade scale, and probably lower still. The con- 
spiruous and rapidly changing markings on Jupiter’s 
surface, which have long been recognized as of a 
cloudy nature, must therefore be due to clouds of 
some substance which condenses at a far lower tem¬ 
perature than water—and would boil furiously at a 
hundred degrees lielow zero. 

Conditions We Cannot Duplicate 

Above the cloudv surface there is still a good deal 
of atmosphere, for the spectra of all foui of the 
outer planets show bands in the orange and red, 
growing increasingly heavier from Jupiter to Nep¬ 
tune These bands have never been duplicated in 
the laboratory—perhaps because the thickness of the 
planet*.’ atmospheres is much greater than any thick¬ 
ness of absorbing gas that has vet been experi¬ 
mentally tested, or perhaps, as Menzel has suggested, 
because the gaseous constituent which produces the 
absorption is stable only at very low temperatures 
and can exi.si in large quantities only at the very 
low temperatures of Uranus and Neptune. 

Further evidence that there is a dense atmosphere 
above the cloud-surface is found in the fact that the 
disks of both Jupiter and Saturn are much less 
bright at the edge than at the center. 

This ts not conspicuous in an ordinary telescopic 
view, for the lontrast between the edge of the planet 
and the dark sky outside exaggerates its brightness. 
But if one looks at Jupiter or Saturn in the twilight, 
and especially in the daytime, when they can just 
he seen through the bliie^foreground of a clear sky, 
the darkening at the limb of the planet is extremely 
conspicuous. The difference from the ordinary ap¬ 
pearance on a dark sky is so striking that the obser¬ 
vation fan he especially recommended to amateurs 
familiar with the aspect at night. 

Unfortunately, it is impracticable to find the planet 
by day without an equatorial telescope with divided 
circles; but the enthusiast who rises before dawn and 
watches Jupiter or Saturn when they are morning 
stars, in the increasing light, will be well repaid for 
his trouble. 

Remarkably enough, practically no measures of 
the degree to which the brightness falls off at the 
edge of the disk have been published until vety 


recently; but the matter has just been thoroughly 
discussed by Schonberg, who observed at Pulkowa. 
and Dorpat, but has published at Helsingfors. 

According to his measures, the brightness at the 
edge of Jupiter’s disk is only one-eighth of that at 
the center. To account for this, it is necessary to 
assume that about ,37 percent of the light is absorbed 
in passmg through the planet’s atmosphere. Near 
the edge of the apparent disk, where the path of the 
rays through its atmosphere is longer, the effect In¬ 
creases greatly. 

Another conclusion of Schonberg’s is that after 
allowance is made for the changing disUmces from 
the earth and sun, the brightness of Jupiter falls off 
about one percent for each degree of the “phase 
angle”—the angle which the line from Jupiter to 
the earth makes with that joining Jupiter and the sun. 

A similar hut much greater effect occurs in the 
case of the moon, and it can then be attributed with 
ceruinty to the fact that one sateilite’s surface U 
rough and full of objects, big and little, which cast 
shadows. When the earth is right between the moon 
and the sun (just enough out of the way to avoid 
an eclipse) each mountain or rock hides its own 
shadow; but if we are even a few degrees out of 
line, the shadows come into view on one side; and. 



SATURN 


Its rings arc made oj swarms of paitides and dust 

even if they are loo small to lie smi separately on 
a great telescope, they darken the general effect of 
the surfac-e and diminish the moon’s light. 

On Jupiter, the shadow-casting masses are pre¬ 
sumably clouds, like the great cumuli, or “thunder- 
heads” in our own sky. If about one-eighth of the 
surface was cpvered with such clouds and the rest 
with smooth clouds whose upper surface was free 
from ^adow, the observed variation in brightness 
would be explained. 

The rings of Saturn show a very pronounced 
phase effect—arising, as Seeliger showed years ago, 
from the fact that they are composed of separate 
particles, scattered in swarms so extensive that they 
look from a distance like a continuous sheet. Schttn- 
berg, after a careful study, concludes that within the 
apparently continuous rings, not one percent of the 
volume is occupied by solid particles, and that, all 
around these, is a cloud of fine dust~-probahly 
formed by collisions between the particles, which 
accounts for the high reflecting power of the ring. 






Tut-Ankh-Amen’s GoMen Cofims, the Work of Ancient Egypt’s Most Skilled Artisians 


WiUiin tha burial chastber hewn from the eoHd torit, Tut-wWwunen’e confmmg. In the center pii-iure the fir^t or out 
muduitT tw pi o t aeted by many encioeure* of wood, atone and ^d. First lowered away from the second, which fitted into 
name thnie large wooden, box-luu ahrines, one within the other, ^ese were Both are of wood, covered with sheet gold. The 
roBUrted two winten ago. revealing a great aareopha^ of yellow quartrite coin alone, its golden sh< 


ide coffin of the three is being 
It too closely to be lifted out. 
lower picture shows the second 


roBUrted two winten ago. revealing a great aareopha^ of yellow quaruite coftn alone, its golden shell 
with granite iid. Thia ud waa raiw, but the work was temporarily stopped, shows it with cover removed. 


iMtrriBter Iba atoae aarcophagua was found to contain three oofini, nested one by the funeral wreath and shron 
Widi^t aaolher. AQ duee oolm are shown above, although the resemblance of shown at the left of the page I 
the gqa^ptwnsd <l|^aa on each renders their individual i&ntification somewhat of solid gold. It is embellished 


coin alone, its golden shell encrusted with polychrome glass. The lop picture 
shows it with cover removed, revealing the third and final coffin, partly concealed 
by the funeral wreath and shroud. This third coffin, with shroud removed, is 
shown at the left of the page It is over six feet in length and was beaten out 
of solid gold. It is embellished with turquoise, lapis lazuli and carnelian. 
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Radio Whirlpools in the Ether 

Modem Broadcasting Plants Charge the Air With Powerful Electric Streams 

By Orrin E, Dunlap, Jr. 



|ADIO wttvra are often pictured by the 
analogy of a stone hurled into a pond 
causing ripples to emanate in all direc¬ 
tions from the disturbance center. The 
larger the stone and the greater the 
force with which it strikes the water, the larger will 
be the waves and the farther they will travel Here 
the analogy ends because the power of radio waves 
is not dependent upon their size. The length of the 
Hertzian waves has little to do with the distance 
they will cover. The amperes in the aerial circuit 
and the pressure in volts between the aerial and the 
ground are what count in broadcasting. 

This etherial energy may be very strong despite the 
fact that it is invisible. So powerful were the electro¬ 
magnetic impulsea broadcast from MacMillan’s ship 
in the arctic that the electric lights on board would 
glow by radio power although the lights were dis¬ 
connected from the current supply. One member 
of the crew told how he placed an incandescent 
lamp on the pillow in his bunk and when the trans¬ 
mitter was in operation the bulb would emit light. 


Microphone and Transmitter 35 Miles Apart 

There are three spots in the ether of the United 
States whose turbulence may be pictured us waves 
ertsated by a huge boulder. These etheriai centers 
are; Bound Brook, NoW Jersey, Sclienectady, New 
York, and Pittsburgh, Pennsylvania, where WJZ, 
WGY and KDKA rcsp^tivelv are located. Their 
impulses dwarf the waves radiated by the majority 
of stations into surface ripples. 

.Station WJZ was the last to join the super trio 
and for tliat reason the equipment niav be con¬ 
sidered the moat modern, although the other broad¬ 
casters aie constantlv kept up-to-date. 

Bound Brook, the home of WJZ’s transmitter, is 
thirty-five miles from New Yoik City, where the 
studio is located on the sixth floor of Aeolian Hall, 
3.3 West Forty-second Street. There the entertainers 


actuate the microphone connected with the trans¬ 
mitter by a wire line which runs across Manhattan 
Island, through a submarine cable beneath the 
Hudson River and then overhead across the Jersey 
meadows to Bound Brook. 

The new equipment on this New Jersey radio 
reservation astounds the average broadcast listener 
who visjts the plant. The sturdy and heavily built 
apparatus, designed to handle thousands of volts 



'•'^the heart of broadcasting 


.■f few of the ten-kilnwalt tube* used at ttation WfZ, Bound 
Brook IStole the large insulators and the water-cooling system. 
The water tackeis at the top of the tubes are supplied with 
running water through the coil* of rubber hose 


and high amperage, reveals radio as an hutitution. 
It shows that broadcasting is no fad but an «aub- 
lished public service destined for a great future both 
musically and otherwise, contrary to the prediction 
of Efrem Zimbalist that radio will die in two years. 

The station resembles a power house more than it 
meets the average conception of a radiophone in¬ 
stallation. It shows radio expanded from one or two 
small rooms on top of a building to a stucco struc¬ 
ture one hundred feet long and seventy-five feet wide 
with other smaller houses and aerial masU scattered 
over several acres. 

Broadcasting started in 1920 and the new WJZ is 
the result of accumulated knowledge of lesoons 
gleaned from practical experience during the jpast 
six years. The engineers have brought every refine¬ 
ment and improvement into this station. For ex¬ 
ample, the transmitting room is enclosed in a copper 
shell to prevent radiation of harmonics, or incidmUl 
waves, which would interfere with broadcast audi¬ 
tors in reception of other programs. 

Prepared for Ebnergenotea 

The slender steel masts or wooden poles which 
hold aloft the aerial wires of roost stations are 
dwarfed by the two 300-foot towers spaced 700 feet 
apart on ]^»WJZ plot. The four legs of each lower 
teat in large porcelain insulators so Butt the rttergy 
will not leak down the steel framewbtlc into die 
earth. The aerial is a cage arranged in fiwJjlon, 
that is, the lead-in is taken off the center of the 
aerial proper, which is approximately 225 feet long. 

The ground is a radiating network of heavy copper 
wire buried several feet in the earth. 

The main transmitter is located on the ground 
floor of tile largest building. TTw current-supply 
Uamformers and motor generators are in the base¬ 
ment. The power supply of 4,300 volts is furnished 
by a neighboring power house and transformers step 
down this current to 2,300 volts for conversion into 
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% v*ci!naia‘tuli« rectifier* uipple* 
«t«[tt«d[ liy k b«nk of «li<dw coils, whose duty. » to 
«id in .smoothing out the eltemoUag current, to 
direct The motor genefrators change the alternating 
<Uirrent supplied by the transformers into 22 volts 
current for the purpose of lighting the fila¬ 
ments of the transmitting tubes. 

The station has more than one transmitter. The 
main station, toned to the 455-ineter channel, is rated 
at SO kilowatts. There are three of these high- 
powered units. One is a duplicate of the main 
installation and it stands ready to be switched into 
the ethmial circuit in case of emergency. 

The third transmitter is also rated at 50 kilowatts 
output and h is tuned to radiate waves under 80 
meters in length. This equipment is used to span 
long distanoes, beesause the shorter waves, projected 
high into the upper atmosphere, seem to ^ve lets 
<^kulty in reading across the seas. Furthermore, 
some contend that long distance broadcasting in the 
future will gradually shift to channels below 100 
meters and in that event WJZ will bo prepared. 
In die meanthne, tests will be conducted to study the 
vagaries of the ether and determine the value of 
short waves. It is not expected, however, that there 
will be a sudden adoption of short waves by all 
stations, because there are many mysteries yet to be 
solved in connection with the lower wave bands. 


Puodea Created by Short Wave# 

The story is told how several amateurs gathered 
at a short-wave station in New York with plans to 
spend the night in the radio room in an effort to 
talk to as many different sections of the world as 
poMible. Australia, New Zealand, France and Eng¬ 
land were easily reached and tWo-way communica¬ 
tion established on the 4i>-nieier wavelength. Then 
the operators tried to attract the attention of any 
short-wave amateur operator who might he listening 
in the Chicago or Denver districts, but kll in vain. 
The nearest they could get to the United States was 
an army station in Hawaii. 

The signals seemed to shoot up to the Heaviside 
surface in the upper regions of the sky, not to be 
reflected back to the earth until several thousand 
miles away. These trick performances of the short 
waves create puzzles which the engineers of the new 



TRANSFORMER ROOM AT BOUND BROOK 


The motor generatort are wi the basement oj the matn build¬ 
ing. Current supphed by a power house is 4,W0 volts. These 
transformers reduce it to 2.300 volts and the generators change 

the alternating to direct current for the tube filaments 

station will strive to solve. It is pointed out that if 
the long-dtslance skip-effect cannot be overcome, the 
short waves will never he practical for broadcasting 
as it u carried on today by the 200 to 550-meter 
waves. 

Each transmitter at Bound Brook has six oscilla¬ 
tors and twelve modulator tubes, each capable of 
handling 10 kilowatts of power. A tul>e of this 
size requires for operation at full capacity, as much 
power as would be used to light simultaneously 
every room in a dozen six-room houses The tubes 
arc eighteen inches high and six inches in diameter. 
A water jacket, handling a flow of 3,.300 gallons of 
water a minute, circulated under pressure, carries 
off the heat generated when the transmitter is in 
operation, as otherwise the tubes would melt. In 


order to obtain more than 10 kilowatts, several tubes 
are connected in parallel. 

The power is so great that automatic switches 
immersed in oil and operated by electric motors, 
controlled from the mam switchboard, are used to 
throw the knife blades of the switches into the 
desired position. 

This transmitting set is a system of coils and 
condensers just like a rei eiving set, except that the 
broadcasting apparatus is built to handle heavy cur 
rents. By adjusting the inductance and capacity to 
a certain value, the transmitter is tuned to a definite 
wave, similar to the manner of tuning a receiving 
set. When the receiver’s dials are revolved, the in¬ 
ductance and capacity of the circuit are adjusted so 
that the set is in resonance with a particular broad¬ 
caster. 

The exiils of a sending station generally consist 
of heavy copper or brass nbbon. The condensers 
at WJZ are made of seven, thick, copper platea ap¬ 
proximately six by two feet with the edges rounded. 
They are not housed by containers but arc suspended 
from insulators. Air lieing a good dielectric, or 
insulating material, the plati-s are placed eight inches 
apart with nothing hut air between them. 

Waves Heard in Far-off Peru 

The wires which coniiet t the New York studio 
with the broadcasting apparatus termmate at a 
switchboard in the Bound Brook transmitting room. 
There the incoming speeih and music forwarded 
from Manhattan in the form of electrical impulses 
are switched into the amplifiers and control unit. 
The amplifier consists of eight tubes, four rated at 
five watts and four at .50 watts. 

One small but interesting structure on this New 
Jersey radio site is the home of a large variable 
condenser used for tuning the aerial circuit. The 
jilates consist of large, copper sheets similar to those 
of the large fixed condensers inanlioned above. This 
condenser is operated liy a large clecirh motor 

According to the engineers, WJZ seldom broad¬ 
casts on full power, but neveitheless. it i* reported 
that the waves have been heard in Peru, in Ger¬ 
many, on the Pacific Coast and in every slate in the 
Union. The station made its debut December 7,1925, 
and the first two months of operation brought 65,000 
letters to the studio reporting on the reception. 





Old Problems and New Methods in Prehistory 

The Relations Between the Physical and Cultural Evolution of Ancient Man 

By George Grant MacCurdy 

Professor of Prohistoric Archaeology, and Curator of the Anthropological 
ColleoUons at Peabody Museum, Yale University. Director American School of Prehistoric Research 


UR knowledge of fossil men is a late de¬ 
velopment, the significance of which 
could hardly have been realiaed without 
an apiprenticeship in the study of fossil 
animals. In the days before vertebrate 
paleontology became a science, the bones of huge 
fossil animals, often uncovered by chance, were some¬ 
times mutaken for those of a supposed prehistoric 
race of human giants. 

The notion that there were giants in the olden 
days stilt crops out in spite of the interest now taken 
in the general field of the natural sciences. As an 
inustration, I venture to recall a page from my own 
experience. Some years ago I happened by chance 
to meet a young man in front of a large fossil leg 
bone (nearly six feet long and weighing 575 pounds), 
which had been mounted in the old building of Pea¬ 
body Museum at Yale. The specimen was the thigh 
bone of a huge herbivorous dinosaitr. The young 
vatB asked: “Is not that the leg bone of a giant?” 
I had to explain that the bones of all the fossil men 
of whom we have any knowledge do not average any 
larger than those of modern man and that in all 
probability the precursor of man was even smaller 
than man properly so-called. 

Man Evolved Very Slowly 

If students of human paleontology have had to 
wait longer for their science to develop, they have 
one advantage over students of the more lowly pre¬ 
historic animal forms in that man ha.s left two kinds 
of evidence bearing on his past: skeletal remains and 
cultural remains; whereas other animal forms have 
left evidence bearing only on their organic or physi¬ 
cal evolution. 

Not only do we have these two kinds of evidence 
from which it is possible to gage man’s physical and 
cultural evolution, but the evidence furnished by 
cultural evolution is the more complete of the two. 
Cultural cJiange is much more rapid than physical 
change, hence it can be measured with a greater 


degree of accuracy, especially during the later pe¬ 
riods of prehistoric time. It is probable that tool¬ 
using Hominidae lived half a million years ago, 
although the cultural and anatomical evidence there¬ 
for have not yet been found in direct association. 

It is now conceded that both brain and body of 



Pithecaruhropiu erectus, the Trail man of Java, were 
more like those of man than of any known ape. 
Judging from the endo-cranik! oast, the cranul ca¬ 
pacity was about 900 to 940 cubic centimetery; this 
compares favorably with the tninimtun of 930 to 
1,000 cubic centimeters in modern man and is 300 
cubic centimeters greater diab diat of the largest 
gorilla. The cast brings out utunistakabljr die close 
resemblance of the lower, or Broca, convolution of 
the brain (the region of motor control of speech) 
to that in man. Another noUble feature of the cast 
is the great expansion of that portion of the temporal 


lobe, which in man is known to be the auditory 
speech center. In other words, the brain of Pithe¬ 
canthropus was provided with the necessary cerebral 
mechanism* for the motor contfol of the speech 
organs and for the recording of acoustic impressions. 

The development of these two regions having to do 
(in man) with motor and auditory phases of articu¬ 
late speech is in harmony with the character of the 
teeth, lower javi and brain case. The temporal lines 
on the sides of the cranium are low and inconspicu¬ 
ous. indicating a very modest development of the 
muscles controlling the movements of the lower jaw 
which must have been of correspondingly sli^t 
build. The teeth also call for a jaw of relatively U{^t 
weight; this is especially true of the anterior lower 
premolars, one of which was fortunately recovered. 
Professor McGregor, who made a careful study of 
this tooth, says the facets of wear and the contact 
area are such as to prove that the upper canine, 
which is always slightly larger than the lower, was. 
small and horoinoid; thus Pithecanihroput, with 
small premolars and canines, must have been man¬ 
like in possessing a short dental arch and a chin 
little if any less receding than that of Neandertal 
man. 

Pihilmm Man U*ed T«ok 

While no artifacts were found in aasodjttion With 
the skeletal remains of PitHeamthropiu at Trlrdt, it 
would be hazardous to assert that be was incopiUe 
of their production and utilization. On con¬ 
trary the nature of bis dentition, mandible, oraniat 
musculature, and brain points to tbs reverse aa'being 
the more probable—a view whidi is ntieni^honed 
the finding in other parts of the world, notably Eng¬ 
land, of utilised Hints in deposits a^roxbnitaly as 
old as those of Trinil. 

If we accept (he Trinil preroelar as belonghig with 
the cranium of Pithecanthropus, and If the lower-jaw 
fragment found some twenty-four miles east south¬ 
east of, and in the same geological level as Trinil 







A TOm SCRAPER-KNIFE, 504)00 YEARS OLD 
This imMtmmi mat chipped by an artisan of tfc* Neander- 
m race, who Mtabaed a rock skelter in France 


beloai^ to another individual of the genus Pithe- 
carUhropus, we have a lower jaw of slight build and 
almost vertical chin in combination with expansive 
brow ridgeo. This is just the reverse of the Piltdown 
combination with iu receding chin, prominent canine 
and brow ridges no more prominent thaof^those of 
modem man. Either the evidence is faulty or else 
our knowledge of nature’s range in the way of experi¬ 
mentation is incomplete. In time we shall have 
suflkient evidence to dispel these seeming inconsis¬ 
tencies. 

Fortunately at Piltdown, England, where the fossil 
skull of Eoanthropus was discovered, there is a direct 
point of contact between man’s physical and cultural 
evolution—the association of artifacts with human 
skeletal remains. This association justifies us in 
assuming that Eoanthropus was a tool user. His 
mechanical operations were of the simplest kind, 
consisting first of the utilization of ready-to-hand 
tools such as the hammerstone or the natural flint 
flake, both of which may be called primary tools, 
since they require no preparation for service. Tlie 
next step was the use of a primary tool, such as the 
hammerstone, by means of which it was'possible to 
produce an artificial or secondary tool. The Pilt¬ 
down man’s kit of tools was thus a very simple 
affair. 

The discoveries at Ehnngsdorf and Taubach, near 
Weimar, Germany, consisting of chinless human jaw¬ 
bones, Iseth, a femur and numerous flint artifacts, 
reveal another direct association of cultural with 
skeletal remains. The deposits in which they are 
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embedded are interglacial, hence they are very old, 
perhaps over a hundred thousand years. There again 
the artisan’s kit of tools remains the same—primary 
and secondary only—although there is some improve¬ 
ment ill the technique Cultural remains of inter¬ 
glacial man have lieen unearthed recently in Switzer¬ 
land, especially at Drachenloch and Wildenmannlis- 
loch; in both, the manufacture of tools did not rise 
above the secondary class of artifacts. 

The great realm of art was beyond the reach of 
one who could command only the simplest mechan¬ 
ical aids; yet there is not lacking evidence that man 
was already beginning to reproduce (in his mmd, at 
least) things other than mere tools, to find ways of 
giving form and encouragement to his mental images. 
For example, one of the finds at Wildenmanniisloch 
may serve to throw light on how man first came to be 
an artist. There is now a good deal of cumulative 
evidence pointing to the influence of fortuitous resem¬ 
blances in nature to animal forms as bearing on 
primitive man’s nascent artistic bent. Once detected, 
natural effigies would be gathered and treasured and 
means would eventually be found to supplement and 
improve on nature’s haphazard creations. The speci¬ 
men in question consists of a piece of lower jaw of 
the cave bear which has a striking resemblance to the 
human head and body, the concavity of the socket 
that held the canine forms the neck and chin. The 
piece bears evidence of a considerable amount of 
wear as if it had been tarried as a fetish. 

What la a “Tertiary’* Tool? 

When we come to the Mousterian Epoch, or more 
properly that part of the Mousterian with cold fauna, 
there arc nearly a score of localities where human 
skeletal and cultural remabs are mingled; and they 
tell a consistent story—always the Neandertalian 
physical features, such as prominent brow ridges, 
low forehead, receding chin and scarcely erect pos¬ 
ture, and an industry consisting of primary and 
secondary tools only. In so far as his mental hori¬ 
zon was concerned, there is nothing to indicate his 
superiority over Eoanthropus or the men whose relics 
we find at Drach«slodi. Switzerland, except a slight 
improvement in the technique of chipping flint. By 
the time the last glacial epoch reached its maximum, 
the old Neandertal race and culture had spread over 
the habitable parts of Europe and the adjacent cotiii- 
tnes. A variety of the same species was recently 



MAt;DAl,FNIAN EPOCH JAVELIN THROWER 

A good example oj a tertiary tool The handle is missing. 
The javelin iva^ thrown from the crochet near the tail 


discovered at Broken Hill in northern Rhodesia, 
preparing us for further dibcovenes of tite type b 
other parts of the Old World 

It took a long time, perhaps half a million years, 
and apparently new blood, to break through the crust 
which limited the srojie of man’s activities as an 
artisan to the use of primary, and the manufacture 
of secxuidary tools. Tlie event was a momentous 
one marked by the appearance of the AungnaeijiA 
or early Cro-Magnon, race with a culture that b- 
cluded a tertiary w'l of tools—that is to say tools 
which required the use of primary and seiondary 
tools in their manufacture and which were used for 
an ultimate purpose other than tool-making. The 
result from a material and spiritual standpoint can 
scarcely be overestimated There followed as a 
natural consequence the cave-art period which 
marked the apogee of the food-gathering stage in 
t.ivihzalion and prepared the way for the stage 
wherein man became a food producer. 

The great enlightened public was never before so 
keen as now to follow elosely in the wake of pre¬ 
historic dibcovcries. It is the duly of the specialists 
in tins field to satisfy the demand for new knowledge 
as well as to train the general reader to distinguish 
between that which is inercdy spectacular and that 
which 18 important from the viewpoint of science. 
Explorations sJioulci, therefore, be conducted only 
by those specially trained for the purpose, who are 
equally aware of the significance of the problems 
involved, and who are versed in the best methods 
for their .solution. 





TRENCH DUG IN A ROCR-SHELTER IN FRANCE BY THE AMERICAN 
SCHOOL OF PREHISTORIC RESEARCH 

Two emeUirtt aceupdttea Imndi, Keandertal and CroMagnon, were repeated, Among other 
/owut M wit rack thtittr of Casttl-Merle, Prance, was the tapas scraper shown above 


EVOLUTION AND REI.ATION.SHIP.S OF THE PRINCIPAL BRANCHES 
OF MANKIND AND THE ANTHROPOID APES 
PiUlooanthropus is shown in the "PUocene" column, Eoanthropui almost above it 
Neandertal man on the end of the short branch; Cro-Magnon man is above him 
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The New Cosmology 

The Hypothesis that Atoms Are Being Evolved in Interstellar Space Is Confirmed 


by Millikan’i 


grandfather-i believed very firmly in 
the cosmogony of the book of Genesis. 
God made the heaven and the earth, the 
sun, the moon and the stars, and all the 
■' ■ living things that inhabit the waters, 

the land and the air, in Rie space of six days, resting 
from all his labors on the seventh day; and all this 
occurred some six thousand years ago. 

After a lifetime devoted to a mathematical study 
of the coiiBcquentes of the law of gravitation as 
manifested in our solar system, Laplace was much 
impressed, a little over one hundred ye4irs ago, wiUi 
the uniformities that otcur in the motions of the 
sun’s family of planets. Their orbits are very nearly 
circles; these circles he very nearly in one and the 
same plane, Uie plane of the ecliptic, not very far 
from Uie equator of the sun; and finally, the planets 
all revolve about the sun in tlie same directions. 
As far as he knew them, they rotated on their axes 
in the same direction as they revolved about the 
sun, and the sun itself rotated in the same direction 
with them. The satellite systems also exhibit the 
same uniformities. 

Could all this harmony be a matter of accident? 
Lapiar.e answered with an emphatic “No! the pres¬ 
ent uniformities in the solar system are evidence of 
a dynamic past." And he proposed what has come 
to be known as the Nebular Hypothesis. 

Death of the INehular llypotheais 

After the foundations of thermodynamics had 
been laid in the middle of the Nineteenth Century, 
Helmhoiz pointed out, in 185f, that the gravita¬ 
tional potential energy of the contracting nebula of 
Laplace was suficienl to furnish the sun with its 
present rate of radiation for twenty million years, 
and that this was more than twice as long a period 
of time as was required by the most radical of the 
geologists. 

Even we of the second quarter of the Twentieth 
Century are compelled to admire the simplicity and 
beauty of the Laplace-Helniholz idea. It coordinated 
,the sciimuhc knowledge of the middle of the Nine¬ 
teenth Century so harmoniously, and was so attrac¬ 
tive in Itself, that we are not surprised that our 
fathers believed in it as confidently as our grand¬ 
fathers had believed in their conception of the story 
of creation in Genesis. It dominated the thoughts 
of scientific men during the entire century, and 
finally erysuUized into a dogma, so that I-ord Kelvin, 
in an address in 1899, stated its conclusions with a 
confidence and an authority that reminds one of the 
old Hebrew Prophets when they began “Thus saith 
the Lord.” 

For some time previously, however, the geologists 
had been restless under the rrstriclions as to time 
which were imposed upon them by the nebular 
hypothesis, and Lord Kelvin’s address precipitated 
a rt^olt. In a paper which in its insight into the 
possibilities of atomic physit-s seems almost pro¬ 
phetic, and which was published in Science of the 
same year, T. C. Chamberlin, Head of the Depart¬ 
ment of Geology of the University of Chicago, 
sharply, but courteously, challenged not only the 
conclusions of Lord Kelvin, hut also the foundations 
on which those conclusions rested. 

Chamberlin’s paper marked the beginning of a 
new era in cosmogony. Associating himself with 


i Analysis of the Penetrating or 

By William Duncan MacMillan 

Professor of Astronomy at the University of Chicago 

F. R. Moulton of the department of astronomy, a 
inathematiLian of high attairanents, not only were the 
weaknesses of the nebular hypothesis subjected to 
adverse criticism, but a new hypothesis was put 
forward, an hypothesis which Chamberlin called 
The Planelesimal Hypothesis, 

The central idea of the old cosmogony had been 
rotational instability: rotational instability of gases 
in the nebular hypothesis of Laplace; rotational 
instability of liquids in the fission theory of Poin¬ 
care and Sir George Darwin as to the origin of the 
moon. The central idea of the new cosmogony was 
the close approach, but not collision, of two stars, 
one of which was our own sun. 


PROF. T. C. CHAMBERLIN 
Noted geologist of the Ihuversltt of Chicago who, wuh Prof 
F K. Moulton, developed the Planetesimal Hypothesis 

It was a bold flight of the imagination, for never 
before had contact with the outside universe been 
brought seriously to our consideration. The incep¬ 
tion of our family of planets was bi-parental, not 
rnono-parental as had formerly been thought 
Much study has been given to the planetecimal 
hypothesis during the quarter of a century which has 
just elapsed, but it has stood the tests well. No 
fotal flaws have developed. There are many difficult 
(iioblems, to be sure; but nature very rarely places 
jiroblems that are mathematically simple before us, 
just enough, perhaps, to keep ua struggling forward 
without complete discourg^ment. 

Many astronomers ani^ geologists, perhaps most 
of them, believe that the Planetesim^ Hypothesis 
sketches in the large outlines of the past history of 
the earth and her sister planets. Filling in the 
details will be the work of the future. 

The problems of cosmogony have been a favorite 
theme for more than a century, but tbe gigantic 
strides of the physicists and the observational astron¬ 
omers for a generation past have placed before us a 
field even larger than that of cosmogony, the culti¬ 
vation of which I have ventured to call cosmology. 
As used hitherto, the word “cosmogony” means the 
study of the origin of those forms which are visible 
in the sky—^and therefore it deals with the past. Its 


Cosmic Rays 


significance might well be extended to include the 
origin of cells, crystals, molecules, atoms and elec¬ 
trons. The origin of c-ells, crystals and molecules 
lias received a great deal of attention, but there has 
been very little discussion of the origin of atoms 
and electrons. 

The terra “cosmology” signifies the effort to coor¬ 
dinate all of the physical prwesscs which we can 
detect in the visible universe, and to derive from that 
coordination all of the inferences which logically 
flow from it, whether they refer to the past, the 
present or the future. It represents the widest pos¬ 
sible aspect of the transformations of energy and of 
those temporary localizations of energy which wo 
call the physical units—electrons, atoms, crystals, 
stais, and so on; for I take it that we have all learned 
the lesson that in the study of the physical units we 
find nothing hut energy and organization; that solid, 
unorganized, little something or other which we 
thought of as “matter,” has vanished into the realm 
of myths. 

In studying tlie physical units, therefore, we have 
to deal only with energy and the properties of its 
organization. 

Science Does Not Recognize Creation 

The foundations for the study of the motions of the 
celestial bodies were laid by Newton when he formu¬ 
lated the laws of motion and the law of gravitation, 
and developed the mathematical machinery (the 
calculus) which is necessary for tracing out the con¬ 
sequences of these laws. The tremendous successes 
won by the students of celestial mechanics, from 
Newton to Poincare, have been considered by many 
as the crowning glory of the human intellect. When 
we rise, however, from the study of local systems, 
such as our planetary system, or binary and multiple 
stars, to aggregates of stars such as globular clusters 
or star clouds, the number of the objects to be dealt 
with 18 so great that we are compelled to resort to 
statistical methods for such meager information as 
we possets. 

Nevertheless, thanks to Charlier and Kapteyn and 
many others who have followed in their lead, we 
have a certain fund of information with respect to 
the dynamics of stellar aggregates, such os the globu¬ 
lar clusters, star clouds, or even such an abrogate 
of star clouds as our own galaxy, which it very 
precious. At mi^t be expected a priori, the time- 
scale for these vast objects rises with the linear- 
scale, so that observable changes in their inter¬ 
nal organizations are to be measured in thousands 
of billions (10^®) or even tnilllotis of billions (10“) 
of years. 

One of the fuudiktnental events in such an aggregate 
is tbe close approach of two stars. If for the ^e 
of a suitable unit we call a million bilHon years 
an “eon,” then the expectation of the eitn that «Wne 
other star will approach it as close as th<) earth 
does, is once in four eons, on the average. To 
who is accustomed to such periods of time as were 
granted by the Helmhoiz theory of the origin of the 
sun’s heat such figures seem fantastic and ttarml, 
and they were dismissed at first as such, a 
feeling, unexpressed perhaps, that the galaxy had 
been created much more recently than that. 

Science, however, does not recognize “creation," 
for it has no means of dealing with It. These va*t 
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jw^io4lt(iif''jk)bk^ #> whi •than, We 
<;mii«M 404e« *!» tMk, W«vw 8t<irtl«i8 i»e may be. 
Noi OSW *» MWe tJini 4»* ataiPB were all dark and 
cdid tatti a huiHtredaaiUion ^ara, or to, ago, when 
'they ali anddenly became bright, virtually aimul- 
taneotUly, and dut in a few more million years they 
win all be dark again, their energies spent and gone. 
We cannot doubt that, however much the brightness 
of the individual stars may fluctuate, the aggregate 
as a whole has been shining as we see it now for 
periods of time that are to be measured by eons. 

In the face of such a situation how pitifully inade¬ 
quate is the contraction theory of the origin of the 
sun’s heel! 


The Cycle of Energy 

hleditating upon these difficulties some ten years 
ago (1915); wondering at times what becomes of 
the vast floods of energy which the billions of stars 
are pouring unceasingly into space, notwithstanding 
that space is still dark and cold; and wondering, at 
other times, whence came the great stores of enrfgy 
which the physicists were revealing in the atoms, 
there occurred to me the possibility that the birth¬ 
place of the atoms was in the depths of space, and 
that the source of their energies Was the radiant 
energies of the stars. 

The hypothesis that this is so accounts for the 
blackness of the night skies, and it accounts, too, 
for the existence of that nebulosity of space with 
which the cosmogonists have been wont to start their 
syatema. It does more than that • it solves the prob¬ 
lem of the stellar energies. If the radiant energy 
in apace can be locked up in a new organization, 
an atom, which possesses the properties of mass and 
gravitational attraction, where mass did not ejcist 
liefore, then under the violent stresses which exist in 
the interior of the stars that organization can be 
destroyed, and its energy, released, again will lake 
the radiant form. 

One can account for an indeflnite period of lumi¬ 
nosity by merely supposing that the stars gather in 
as much energy in the form of nebulous matter as 
they radiate in the form of light and heat. 

Ibis suggestion, which harmonizes well with the 
astronomical facts and seems to have no fatal 
encounters with any of them, was published in the 
Asirophysical Journal in 1918. In the following 
year it was found that the physicists had already 
prepared a model in the theory of the electrons 
whhih responded to all the requirements of the case. 


A GREAT SPIRAL NEBULA ON ED(;E 
Doubtless this uiuperse of suns is simdat in a general uitty to 
the one shotun below 

If a positive and a negative electron unite in such 
a way that there is an exact superposition of their 
electrical helds, then their electrostatic potential 
energy would take the radiant form and the com¬ 
bined unit would not posses* the property of mass, 
since mass depends upon the existence of the elec¬ 
trical fields. Furthermore, if the distance at which 
the potential energy takes the radiant form is the 
radius of the positive ion, the amount of energy can 
be computed. It is so great that the present mass 
of the sun would last for fifteen thousand billion 
years! The physicists hove indeed relieved tliat 
embarrassment of the astronomers at the Bank of 
Time, and we are grateful to them for it. 

The suggestion that a positive and a negative elec¬ 
tron may neutralize each other with the loss of the 
property of mass, however, is not altogether new. 
So far as I know, it was first put forward by Jeans 
in 1904 in an effort to account for the phenomena 
of radioactivity. It did not xeem to fit that situation, 
and the idea was not further developed. 

In 1905 Einstein showed that, in accordance with 
the principle of relativity and the electtomagnelic 
equations, one gram of matter is equivalent to 9 x 10“ 
ergs of energy, a figure that differs by about two 


percent from that which has just been derived from 
the electrostatic potential energy. Einstein further 
remarked that, on account of the radiation of its 
energy, the mass of the sun was declining at the 
latc just mentioned. He made no suggestion as to 
the origin of the sun’s heal; doubtless because he 
was loo busy developing other ideas. It might be 
added that hvpotheses similar to those described 
above have been put forward in the past eighteen 
months bv Jeans and Sir Oliver Lodge in England 
and bv Nenist m (Germany. 

The hypothesis lhal atoms are being evolved in 
interstellar spui e, with a consequent loss of radiant 
energy, and that they arc being destroyed in the 
interior of the stars, with a consequent release of 
radiant energy, leads to a wonderful expansion of 
our cosmological ideas Atoms arc certainly being 
evolved somewhere, and tlicir large numbers suggest 
the depths of astronomical space Millikan’s recent 
conclusion from his analysis of the penetratmg radi¬ 
ation, that something having to do with the nucleus 
of the atoms is going on in inicrstcllar space, is a 
striking confirmation of the hypothesis The evi¬ 
dence has come much more qiiicklv than anticipated. 

The Earth’s Final Fate 

There is not space in the present article to develop 
the consequences of this cycle of energy—from star 
to atom, and from atom to star—hut I cannot refrain 
from mentioning a natural extension which it sug¬ 
gests to the Planelesimal Hypothesis of Chamberlin 
and Moulton. Planetary systems have their origin 
m the close approach of two stars, and in view of 
the eons during whicli the galaxy has existed, plane¬ 
tary systems must l>e numerous throughout the galaxy 
and many of them much older lliaii ours 

This leads us to enquire “What is the old age of 
a planetary system’” The answer is that during the 
long ages of galactic time the planets, too, gather 
in meteoric and nebulous matter, and grow As 
they grow they draw closer together and their mutual 
perturbations increase. In our own system the 
smaller, terrestrial planets, one by one, doubtless, 
will be thrown into the sun. Jupiter will grow up 
to slarhood Quite likely the outer planets too, 
eventually, will meet the same fate as the smaller 
ones, and the sun and Jupiter alone will be left to 
form a binary star. Youthful planetary systems 
become binary or multiple stars in their old age. 

The revolt whicli was led by T C Chamberlin 
against outworn ideas twenty-seven years ago has 
been most fruitful in its consequences 



IMMENSE ERUPTIVE PROMINENCES OF THE SUN 


"At then fntervali great halts of mihsubsmsCe are sAot forth at high vtloelHes" says Chansher- 
lie la "The Origin of tka EewtA." ShoaU anotker son now past hy, ptaneu might be bom 


SPIRAL NEBULA CONTAINING MILLIONS OF SUNS 
Prof. MacMiUon suggests that thr Prnrlrtsnng Raduttion, recently studied by Millikan, may 
be generated when atoms are being evolved in the depths of interstellar space 







THE "SUGAR LOAr’ IN THE CHEROKEE KHNE. BUTTE COUNTY. CALIFORNIA 
Many years ttgo a rruner sent a prospect tunnel into Ipufar Loaf and found what M believed to be a cbtmnr)' of dutmondijcious blue ground 


A Diamond Quest in California 

Cherokee Mine, Once One of the Richest Gold Producers, May Now Become a Diamond Mine 

By W infield Scott 


i]OMEWHERE in ihc Cherokee Mine, lo- 
cate<l twelve miles north of Oroville, 
California, there is believed to be a 
blue clay pipe or chimney which carries 
diamonds. Several hundred diamonds 
have been found in this mine, but no systematic 
aearch for this chimney has ever been made. 




READY FOR PANNING 


Panning itnu one of the operations incident to utrly day gold 
tairUng. Our photograph shows one of the miners, iPtUtam 
FUedncr, better known as “Happy Jack," on the job 


Many years ago Alexander M. Wilson, a miner 
who lived in Cherokee forty years, sent a prospect 
tunnel into what is known as tho Sugar Loaf, at the 
Cherokee Mine. Wilson remembers very distinctly 
running across a formation of blue ground, which 
corresponds in every particular to the description 
of the blue ground which is mined at Kimberly, 
.South Africa. This ground carries the largest por¬ 
tion of the diamonds which now come from South 
Africa. 

Always a Rich Gold Producer 

Cherokee has always been a great gold property. 
It produced millions of dollars before hydrauludung 
was stopped in California many years ago. After 
hydraulitdcing ended, the owners of the property, the 
Vintin family, never made arrangements for an im¬ 
pounding dam in which the hydraiHic mining debris 
could be retained and thus prevented from falling 
into the tributaries of the Sacramento River. Lack 
of funds alone has prevented a debris dam from 
being constructed and the Cherokee Mine from con¬ 
tinuing as one of the sttUe’s largest producers of 
gold. 

Some years ago the water right to the property 
was sold to a public service corporation operating 
in California, and now the greit Cherokee Mine, 
once one of the richest gold producers In California 
and still containing literally miilians of dollrn in 
gold dust, lies idle. Eogdu^B have said, however, 
that several practicable sources of water are etill 
available. 

With the water gone and with debris impounding 
not solved the days of the Cherokee os a gold pro¬ 
ducer appear to be over. There it is, a great pit 


torn out of the side of the hill and out of a valley; 
perhaps five miles long, perhaps two miles wide. 
Over It broods silence and the sun. The bed of the 
mine is one great mass of boulders, some as large 
as an ordinary sized room. In and around these 
boulders individiual miners are digging away for 
“muck,” which they wash in the most primitive 



Al'HmiER MWtNfc O^BRATIOR ^ 

Getting otti ‘•nutehr (gravel) frombatwm tka ImtUera In 
r*f gmef is 


the bed of the Cherokee Mine. _ 

examUed for dsamondt before being wmtkad 
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TWO EARLY-DAY METHODS P 
FUtdner, in manipulating hit pan, found a globule of quick- 
tS,vor in a ditch running atuay from the Cherokee Mine. It 
had evidently been latt in early mining operations 

ntaimer and oot of which comn tome diamonds at 
well at gold. 

Several hundred stones m all have been found 
sint* 1866, when Mike Maher, a Cherokee miner, 
picked up what is said to he the first stone discovered 
in the district. 

Campbell De Betdc, a Belgian, mined with a group 
of fellow countrymen in the parly SO’s and found 
eighty stones. Louis Slissmar, an Oroville theatre 
owner, declares that hie father, who once mined at 
the Cherokee diggings, found twenty stones inci¬ 
dental to his gold mining operations. 

Bine Ground Stlmalating the Search 

All the diamonds thus fsr discovered in the Chero¬ 
kee Mine show little effect of water washing either 
by chipping or otherwise. The crystalline structure 
of the diamonds is spendidly preserved. This fact 
is taken as proof, by the three or four men who are 
UDOstenutiously digging in the bed of the mine that 
the original source of the stones is not far away 
This circumstance and the location of blue ground 
found by Wilson many years ago, are stimulating 
the present search. 

■ Douglas B. Sterrett, of the United Slates Geolog¬ 
ical Survey, reported in 1906 in regard to a spas¬ 
modic effort to locate the original sour(^ of the 
diamonds as follows: 

“Just what the nature of the matrix will be 


i* not kpown. It may not be a typical kimber¬ 
lite rock and in the form of a volcanic neck, 
but one of the great varieties of basic igneous 
rocks. BO plentiful in the region. It has not been 
proved that a kimberlite in formation is essential 
to the occurrence of diamonds nor that where 
such a rock exists it must carry diamonds.” 

Aside from the little known, although recently 
reported, diamond discoveries in Arkansas, not much 
can be said for diamond working in the UniU-d 
States. Schoolboys of an earlier era were told in 
their text-bocAs that the largest diamond ever found 
in the United States was one of 23% carats which 
was picked up in 1885 in Manchester, Virginia. 
This Slone was in later years known as the Dewey 
diamond. 



A PROSPECTOR’S FIND 

Diamonds and gold from the Cherokee Mine. At the left u 
shown a ctU diamond set in a ring, in front of it a rough 
diamond A pile of gold nuggets of varying sites and in 
great abundance u tkown at the right 

Diamonds have been reported in Virginia, Georgia, 
South Carolina, North Carolina, in the Eastern Appa¬ 
lachians, and also in Wisconsin, Michigan and Ohio. 
Middlewestern finds have always been in the glacial 
drift; and the original location is usually supposed 
to have been somewhere in the north, in the Hudson 
Bay country. 

The miners who are hopefully prospecting the 
Cherokee property in California are ndt looking for 
diamonds in gravel, and yet it must be remembered 
that prior to the discovery of the South African 
mines the only source of these gems was from river 
gravel. 

The Colconda district in India was exhausted 



A THING OF THE P^ST 

In the early days, hydraulu mining wai employed at Cherokee 
Mine Thu form nf mining was slopped long ago, however, 
add IS now all hut a memory in Calilornut 

about the Seventeenth Century, and no large dia¬ 
monds were found prior to KMK) A D. Colconda 
Itself was merely a market for the stones, which 
were obtained from a district on the east side of the 
Deccan all the way from the Pinner River in the 
Madras Presideney to the rivers Sun and Kahn, 
which are tributaries of the Canges 

A Precious Plaything 

The Brazil diamonds, winch were first known 
about 1725, remained the principal source of new 
stones until 1867, when the children of- Daniel 
Jacobs, a Boer farmer near Hope Town on the Orange 
River, picked up a bright, white stone and used it 
as a plaything. It was a diamond weighing 21 8/10 
carats. 

From the finding of this stone by a child dates 
ihc modern history of South Africa. 

In British Guiana and in Borneo there is tome 
diamond production. Diamonds have come also com¬ 
mercially from the Ural Mountains and New South 
Wales. 

The plans of the proitpectors in the Cherokee Mine 
have b«n carefully covered up. There is no doubt 
that there are diamonds in the mine, and that should 
the precious matrix in which they liide he discovered, 
Cherokee, a dwindling mining town of ’49, will be 
re-born and will be the scene of all the bustle and 
excitement of former days 
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Interesting Air Stamps and Historic Cahcelliitiii^ 



Some of the ehoiceit examples of air stamps—miiatiort’s contribution to stamp lore 




K.u.^k. Festungsartillerieregiment 
Fiirst Kinsky Nr. 3. 
Festungsballonabteilung Nr. I. 

Cancellations of Turkey, China, Siam and a military cancel- 
lalion durlnf the siege of Prtemytl 























HIGH TIDE AT PASSAWAQUODDY 

Tkt B*y ol Fundy experiences the greatest tidal range of any known body of water. 
In places this is from 40 to SO feet 


LOW TIDE AT PASSAMAQUODDY 

Compare this teith the adjouung photograph, taken at the same spot, and you wiU 
appreciate the laten{ tided power of these waters 


Horsepower From the Tides 

Proposal to Develop Half a Million Horsepower at the Bay of Fundy 

By J. Bernard Walker 


ROM time to lime, we have recorded in 
the Scientific American varioue attempts 
to utilize the energy of the sea, as 
expressed in its undulating waves or in 
its ebbing and flowing tides. One of 
the latest of these attempts and certainly the most 
ambitious, was the proposal (since abandoned) to 
build a great dam and power house across the River 
Severn and thereby sexure a continuous supply of 
hydro-electric energy of 500,(KX) horsepower. 

And now comes a well-known hydraulic engineer, 
Mr. Dexter P. Cooper, who has done notable hy¬ 
draulic work, particularly in connection with the 
construction of the great Keokuk Dam across the 
Mississippi, with a proposal to harness for industrial 
purposes the famous tides of the Bay of Fundy. 

A Stupendous Undertaking 

Mr. Cooper has selected for his stupendous under¬ 
taking two considerable indentations off the eastern 
coast of Maine—one known as Passamaquoddy Bay 
and the other as Cobscook Bay. These two bodies 
of salt water adjoin each other and are almost com¬ 
pletely abut off from one another and from the 
waters of the Bay of Fundy by a continuous chain 
of islands. The islands are separated by narrow 
inlets, through which the tide enters and lezives the 
two bays. The ncirtherly or “upper pool” has an 
area of 106 square miles; the “lower pool” has an 
area of 46 square miles.' Now, it was the topo¬ 
graphical lay of the land and sea at this point which 
suggested the possibttity of utilizing the rise and fall 
of the tide for power purposes. 

“I will enclose the two pools,” said Mr. Cooper, 
“by building a series of daou between the islands 
and provide them with regulating ^tes to control 
the inffow and out^ow of the tidal water. I will so 
regulate the flow that ffie large upper pool shall be 
ni^Rtained at a r^tiively high ie^ and the lower 
pool at a relatively low level, thus obtaining a 
pqzntajReQf hydraulic heed. Then, by building a 
data, between the two phoUt I can place my turbines 
within it and secure a continual operation of the 
turbines diroU|d>out the 24 hours of the day.” 

The flow of the Bay of Fundy water is always 


(Mo the upper pool as shown by the arrows. Also, 
as shown by the same indications, the flow at the 
power house is always from tKe upper to the lower 
pool, and from the lower pool the flow is always 
outward into the Bay of Fundy. 

The total cost of the project will be about $100,- 
000 ,(K)0, and the dams with their gates will total 
about 14,500 feet in length. As shown by the map, 
the principal island off Passamaquoddy Bay is Deer 
Island and north of it there will be two dams, each 
provided with gatea for the control of the water. 
At the northerly dam, there will be a lock. A dam 



HOW THE POWER IS DEVELOPED 
Map showing the sysfrm of dams, gates and turbines br 
toMch it it expected to develop SOOfiOO horsepower 


will also be built from Deer Island to the land near 
Eastport. Between Eastport and the mainland, there 
will be two other dams, each provided with gates for 
the outflow of water from the lower pool. The 
dam near Eastport, must be buill in water that is 
175 feet deep, and flows in and out of the pool with 
considerable velocity It is proposed to fill up this 
gap by dumping large boulders until the structure 
has reached the surface. Above that point, smaller 
rock would lie used on the side facing the pool and 
the structure would lie rendered tight by a mixture 
of clay and gravel 

Every one of the dams will 1 m' [irovided with gates 
for the control of the water level in the two pools. 
Twenty gates will be required for the upper pool and 
ten for the lower pool. In addition to the locks 
mentioned above, at the nortlierlv end of the chain 
of islands, there will be another lock at the Deer 
Island end of the large dam This lock will be 800 
feel long, 110 feet wide, with 30 feel of water over 
the sill. 

Controlling the Tidal Fall 

At high tide, the gates into the upper pool will 
he closed and, as the upper pool water passes through 
the turbines to the lowei jiool, it will continue fall¬ 
ing until its level reaches ihc level of the next rise in 
tide outside the gates, when the gates will be opened 
and the pool will lie filled again to high-tide level. 

The lower pool will leath its bottom level at low 
water of the Bay of Fundv The gates will them be 
closed, and as the water pa-ses through the turbines 
of the powei house, the surface level of the lower 
pool will rise until it reaches the same level as the 
falling outside tide, at which point the gates will be 
opened allowing the level m the pool to fall to low- 
tide level. By this ai rangement of dams, crontrolling 
gates, and tiirlnnes, between the two pools, there will 
always he inamtamed a sufficient head of water for 
operating the turbine continuously. Mr, Cooper 
estimated that the maximum head would be 24 feel, 
the minimum head 10 feet and the average head 
throughout the 24 hours would be from 14 feet to 
l.> feet. The total output at low head will be 500,000 
horsepower. 











A Way to Conserve Our Valuable Timber 

How Industrial Wood Preservation May Help to Save Our Fast Disappearing Forests 

By R. K. Helphenatine, Jr. 


IF all the products of the earth, wood 

O haa probably been the most valuable 
to and most closely associated with 
the human race in its advaiKe toward 
civilization. 

Aside from being a daily essential to man’s indi- 
vidwtl welfare, wood has been u raw material indis- 
penaoble to the birth, growth and very existence of 
grnid national enterprises. Navigation, the construc¬ 
tion and maintenance of railroads, the perfection 
and upkeep of telephone and telegraph lines, the 
operation of mines, and many other large industries 
1 »TB always been and will continue to be dependent 
upon a continuous supply of timber of high quality 
la Torious structural forms. 

Light in weight, strong, readily adaptable and low 
in price, wood is the ideal material for construction. 
While all wood is not durable, it can ^ made so at 
■mall cost by preservative treatment, and there is a 
preservative and a method of applying 4 'suitable 
for practically every need. i 

Our Vaniahit^ Foreoyt ^ 

Oficul government estimates place original 
forest area of the United States at 822 million acres, 
representing a stand of at least 5,200 billion board 
feet of timber. Today, only 463 million acres of 
forest land remain, supporting approximately 2,214 
billion board feet of mercliantable timber, or less 
than two-hfths of the country’s onginal forest 
wealth. Furthermore, only one-sixth of the original 
forest area now remains in virgin timber 

The total amount of wood used and destroyed 
aanuatly in the United States amounts to approxi¬ 
mately 25 billion cubic feet. This includes lumber 
and timber, crossties, piles, poles, fence posts, mine 
props, and the various other classes of primary prod- 
ucta for which wood is the raw material used. It 
also ukes into account four billion cubic feet, the 
estimated annual preventable loss of wood in service 
through decay alone. As compared with this enor¬ 
mous consumption, it is estimated that but six billion 
cubic feet of wood is produced through annual 
growth. 

In other words, therefore, the standing timber of 


the country is being cut and destroyed nearly four 
and one-half times as fast aa it is being replaced 
by growth. At this rate of oonsumption it can be 
readily seen that unless vigorous action is taken at 
once iookiiig to conservation and reforestation the 
remaining supply of timber will last but a com- 
paralivelv short lime. The nation must, thCTefoTCv 
in order to meet future requirements, not only grow 
timber, but must also practioe the most strict econ¬ 
omy in the utilization of that which remains. Wood 



WOOD TREATED IN THE UNITED STATES 
The wood-preserving tndushy hat shown a truly 
remarkable growth 


preservation presents one important channel through 
which such economy can he rigidly enforced. 

Wood, although possessing as wide a range of 
uses as any other raw material, has always been 
handicapped by the fact that, when exposed to con¬ 
ditions fostering decay, il may last but a compara¬ 
tively few years. One of its great advantages in 
past years has been its relative cheapness; but, as a 
result of timber depletion, this advantage has been 
growing steadily less as the cost of wood has 
mounted higher and higher. To lay a section of 
railroad track, to timber a mine tunnel, or to con¬ 
struct a bridge with woods best suited to each class 
of project costs today several times as much as it 
did twenty years ago. 

The gradually increasing difficulty in obtaining 
the more adaptable woods of the correct sise and 
quality is the cause in no small part for the in- 


creastsd coal, as well as for the tepdenoy to 
stituto, poorer species. Thus the scarcity and ytoa^ 
tant high price ofvtlie better woods and the txictod- 
ingjy short life of the cheaper ones ptMentoO a 
prqhlem, the solution of which gave Mrth to the 
wood-preserving industry. 

The preservation of wood does more than owtoty 
prolong its life. It permits of the use of Itos (hte* 
able woods that were formerly coosidared wnauh' 
able, hut which, when treated, will last as long as 
any others. Il gives the user a wider field ^ selec¬ 
tion for his material and enabl^ him to obtidli 
sausfactory stock at a reductira^ in cost. Il often 
perniits of the use of local species, thos obviating 
high transportation costs. It lessens the demand for 
the better species, thus making them available for 
more exacting uses. 

Methods of Preservation 

Coal-tar creosote and zinc chloride arc the two 
preservatives that have become standard in comraer- 
iial practice in this country and are used in the 
largest quantities. Others are also employed, how¬ 
ever, such as mercuric chloride, sodium fluoride, 
paving oil and a number of proprietary preserva¬ 
tives, but -usually only in relatively small quantities 
for special purposes. Coal-tar creosote is used for 
the treatment of wood for all classes of constmetioa. 
Zinc chloride is soluble in water and is liable to 
leach out of wood when placed in wet situations. 
For this reason its use is largely confined to the 
treatment of timber for building and other construc¬ 
tion in comparatively dry locations. In the south¬ 
west and other regions where there is a minimum 
of rainfall it is extensively employed in the treat- 
nicnt of crossties. This preservative is also admir¬ 
ably adapted to the treatment of wood in houae con¬ 
struction, where it is usually painted or where the 
color or odor of creosote would be objectionable. 

The essential properties of a satisfactory wood 
preservative are that it should be poisonous to wood- 
destroying fungi and insects, that it ahould not 
weaken the wood, should be of uniform composition, 
and should be available in large quantities at low 
cost. Coal-tar creosote and zinc chloride have been 



A PRESSURE TREATING CYl.lNDER A TYPICAL WOOD PRE^RVATION 

This dose-up view showi the detail of the door construction the arrangement of the Thi on the left contains limber uiulergdng treatment, tehUe that on tie rigit 

heating coils and the comparative site of the cylinder it open and ready to receive timber for treatment 







found to meet t)^e»e requirements most sucoeasfully. 

In the preservation of wood, treatment is appli^ 
either by pressure or non-pressure methods. The 
former is the more effective, because the preserva¬ 
tive is forced into the wood under pressure and 
deeper impregnation is secured. Furthermore, under 
the pressure method, penetration is subject to con¬ 
trol, and both the penetration and the preservative 
can be varied to meet different requirements, thereby 
resulting in die economical use of preservatives. 

Preserving Indnatry Has Trebled in Siae 

Although the pressure treatment of wood gives the 
best results, the material to be treated frequently 
does not warrant the expense neoctsary to install the 
requisite equipment for this type of treatment, and 
non-pressure methods arie employed. These com¬ 
prise the hot and cold bath, soaking, dipping, and 
the brush coating or spraying methods. Of these 
the hot and cold bath (open tank treatment) is the 
method most commonly employed commercially, 
especially in the butt treatment of poles. For the dip¬ 
ping, soaking and brush coating methods creosote 
is the preservative ordinarily used, while in the open- 
tank method either creosote or sine chloride is em¬ 
ployed- Where the timber is well seasoned and 
treatments are carefully made the added life secured 
by non-pressure treatments fully warrants the ex¬ 
pense. 

A modern pressure wood-preserving plant consists 
mainly of one or several treating cylinders six or 
seven feet in diameter and from 80 to 170 feet long. 
These cylinders are sufficiently strong to withstand 
a working pressure of from 125 to 200 pounds per 
square inch, and are provided whh coils inside for 
hMting the preservative. The cylinders are mounted 
on foundations in a boriaontal position and are 
fitted inside with a narrow-gage track to carry the 
tram cars containing the wood to be treated. In 
operation the cars with their loads of tindier are 
propelled into the cylinder in trains, and the door 
at eadi end is closed. After treatment, the material 
is removed and loaded for idiipment*' In addition 
to the treating cylinders a pressure plant is also 
equipped with storage and measuring tanks for the 
preservative, the necessary pressure and vacuum 
pumps, and apparatus for steaming the timber pre¬ 
paratory to treatmmt when necessary. 

In 1989, the first year for which ^tistics of the 
industry were gatfaei^, there were in existence in 
the TJt^d States a total of 64 treating plants. In 
1923 the number of treating plants that were in 


active operation was 135. Of these 81 are commer¬ 
cial plants that treat wood for sale or by contract, 
29 are owned by railroads and specialize in the 
treatment of railroad material, and 25 are private 
plants belonging to mining companies or public 
utility corporations-that treat wood in various forms 
for their own use. 

The plants that were active in 1909 consumed 
51,426,212 gallons of creosote and 16,215,107 
pounds of tine chloride, as compared with 127,417,- 
305 gallons of the former and 28,830,817 pounds 
of the latter that were used by those plants that 
were in operation in 1923. 



A COMMERaAL OPEN TANK PLANT 


Th« Mn^rtMSun method is most commonly employed 
commerokdly for the butt treatment of poles 

In 1909 the total quantity of wood treated was 
75,946,419 cubic feet, while fa 1923 that which was 
subjected to treatment amounted to 224,375,468 
cubic feeL 

From the above statements it can readily be seen 
that in a few short years the wood-preserving indus¬ 
try has shown remarkable growth. 

The railroads, the pioneers In the wood preserving 
field, have long been cognizant of the economic 
value of creased wood. As a result, the bulk of the 
material treated each year has consisted of crosstics, 
crossing pUnk, bridge and trestle timbers and simi¬ 
lar products of the forest in structural form essen¬ 
tial to the profitable and safe operation of the rail 
transportation system of the country. 


The splendid example set by Uic railroads has 
been followed increasingly each year by other large 
industries. Mining companies are now important 
users of treated wood in the form of props, and other 
mine timbers; telephone and telegraph companies 
depend upon treated poles and cross-arms to insure 
permanency in their equipment, and docking and 
terminal and constructing companies draft their 
specificalions for structural limlicr with special ref¬ 
erence to preservative treatment. Furthermore, in 
llie national and state programs for public works, 
highway construction, and the improvement of navi¬ 
gation, treated wood plays an important part in the 
form of bridge tiniliers, fencing, guard rails, piling, 
foundations, and so on. 

Treatment Doubles Life of Wood 

Although wood preservation has made wonderful 
strides in this country, there yet remains much to 
be done in spreading the gosjiel of treated timber. 

Today, the preservative treatment of wood is 
standard practice with many large users of crossties, 
piles, poles, paving blocks, cross-arms and construc¬ 
tion limbers. The field is so broad, however, that 
it could readily be extended to all other users of 
such material as well as to man) additional classes 
of wooden commodities. In the erection of any 
dwelling house, public works or other structure, 
built wholly or partly of wood, there i.« some mate¬ 
rial which It would be advantageous to treat, and 
through its treulmenl a real economy would be 
effected, not only in an actual saving in dollars and 
cents, but a saving of tlie umber supply of the 
nation. 

The average Iile of an untreated crosstie is esti¬ 
mated to be seven and one-half years, while the 
same tie subjei'led to jiressure treatment will last 
fifteen years or more. Well treated ties frequently 
have to be removed on account of wear rather than 
decay. 

Untreated piling on an average fails, from decay 
or the attack of marine borers in sea water, in from 
one to four years, and lasts up to a maximum of 
from 12 to )”> years when used in fresh water or on 
land. This same (lass of material when given full 
pressure ireatinent with creosote will give from 15 
to 30 years’ service or even more, depending upon 
the use to whh h it is pnt. 

Treated sap-pine posts have been found to be in 
good condition after 30 to 40 years in the ground. 
Untreated, they have to be renewed in from two to 
five years. 



Western City Ends Flood Menace 

Moving a River Half a Mile Across the City of Pueblo 

By /. B. Murphy 


F an observer, gifted with prophetic The valley of the Arkansas cuts through the middle 
vision, had stood in the midst of the of the city In this valley lie the greater part of the 
devastated area of Pueblo, Colorado, business district, important terminals of three rail- 
the day after the flood of June, 1921, roads, and a small residence district The valley 
and had looked four years into the is bounded on the north by gently rising slopes and 
future, he would sean ely have believed what his on the south by the bluffs at the north edge of the 
vision revealed MTlion of the city, known as the Mesa. 

As matters stood then, the citv was indwd hard 
hit, with the heart of its business distrut wrecked 
apparently beyond repair And that was not all. 

St^ching west to the mountains was the drainage 
boain of the Arkansas River, a triangle containing 
lyBOO square miles of mesas and foothills, with sleep 
slopes and impervious soil, subject to the cloudbursts 
of the mountain country. From the same source 
would come other floods, greater, perhaps, than the 
one juat past, and in time the disaster was sure to 
be repeated. 

Rebuilding a Wrecked City 

But on the fourth anniversary of the flood the 
same obaerver would have found the devastated area 
rebuilt along better lines, with no evidence of the 
disaster except an occasional high-water mark on 
some brick building. For, dealing with the peculiar 
Rood situation that has menaced the city from the 
daya of the first settler, he would have found a 
protection system capable of taking care of the The matter of cost made it'impracticable to resort 
biggest flood the Arkan.sas can ever send down the to the simplest solution —ti channel big enough to 
valley. degl with any flood that might come. 

When the engineers came on the ground to work 'flic key features of the protection which were 
out a system of protection they found a diffit uli finally worked out are a channel throu^ the city, 
situation to deal with. Their first problem was to capable of carrying a flood one and a half times os 
determine the greatest flood that could come out of great as that of 1921, and a retarding dam, or 
the region west of the city. The next, was to design “barrier,” west of the city for cutting down the peak 
and build protection that would take care of that flow of greater floods 

flood with a liberal margin of safely. The peak flow of the 1921 flood was elightly less 


There is something diat appeals, or 
should appeal, to our sense of the dra¬ 
matic in the vast and, we had abnoat said, 
audacious works by which the chril engi¬ 
neer has met and mastered the floods of 
the Arkansas which wrought sodi frightful 
havoc on the fair dty of Paablo in 1921. 
Throwing forward, as am ootpeat to naaet 
any on-coming flo^ of the hitnre, a mas¬ 
sive barrier wall stretdiing claar acroaa the 
valley some six milea above the city, he 
then swung the river over agaawt the 
bluffs on one side of the dty and daepeaed 
and widened it until it was ca p able of 
taking care of any poattbie flood and of 
passing the turbalcnt waters harmlesaly 
through die dty. 



than 190,000 cubic feet per second, or “second-feet,” 
av commonly called, this stage being reached at one 
o’clock at night. 

The old river channel had a capacity of only 
38,000 second-feet. There was only one possible 
result, and for several hours swift currents swept 
through the streets at a depth of from 9 to 14 feet. 
The new channel has a capacity of 125,000 second- 
feet when filled to a depth of 27 feet, and at this 
depth the velocity of flow will be 23 feet per second. 

Owing to the liberal freeboard and the extra 
capacity given by a parapet wall that tops the north 
bank for a distance of 6,000 feet at the lower end, 
the channel in an emergency could carry a flood of 
150,000 second-feet. But that would be its limit 

How River Waa Moved 

In their study of the situation the engineers found 
that the old river channel was not only too small 
but that it was too crooked and was in the wrong 
place. Accordingly, the river was moved half a 
mile across town to a comparatively straight course 
along the foot of the Mesa bluffs, where an expert 
city planner woyld probably have located It in the 
first place. 

The diversion of the river begins 6,000 fee# west 
of Union Avenue, the principal business artery of 
the city, and extends two and a half miles to a point 
beyond the easterly city limits. 

The important section of the channel from a con¬ 
struction point of view, however, is a mile in length, 
with Union Avenue near the center. In this section 
nearly one million cubic yards of excavation waa 
required. East and west of this section the new 
waterway cuts through wide bottom lands and con¬ 
sists of a low-water channel with levees for confining 
the flood waters. 
























BARRIER OPENING TO PASS RIVER 
A Mtition of Rock Camen Barrier, buili dx milet uf> the 
vaUey above the City of PiteUo, to hold back the crl/h of 
the floodt. The fuf in the concrete until permitu ptueage 
of the river 

Heavy cutting into the bluffe ai well as a cut of 
15 feet below the valley floor was necessary in the 
construction nf this central section of the channel, 
which has an average bottom width of 177 feet and 
slopes of to 1. The bluffs form a natural bank 
on the south side, but on the north bank the cut 
below the valley floor is supplemented by a levee 
for completing the channel to the required depth. 
Channel end levee slopes are continuous and are 
paved with reinforced concrete. 

Before the channel could be constructed, it was 
necessary to remove a railroad terminal containing 
34' miles of track and to construct a new terminal, 
with main-line connections to the west. The channel 
IS spanned by one railroad bridge and four street 
bridges. 

Rock Canyon, where the barrier is located, is six 
miles upstream from Pueblo, and here the principal 
arteries of the drainage basin converge to the river. 
With the exception of Dry Creek, which comes in 
from the north near the westerly city limits, only 
local drainage from six square miles of territory 
enters the river between Pueblo and the barrier. 
This is therefore the logical place for checking the 
larger floods. It is also the natural site for the 
barrier, because of a flat ridge of sandstone that 
extends across the valley at an elevation of from 
IV to 20 feet above the river bed. With this situa¬ 
tion the barrier was half built before construction 
started. 


The barrier la composed of two sections, divided 
by a dotible4rack railroad line that parallels the 
river on the south side of the valley. Extending 
south from a concrete retaining wall at the tracks 
to high ground at the south aide of the valley is the 
earth section, an embankment 1,540 feet long, 20 
feet wide on top, and 35 feet high at the highest 
point. 

North of the tracks is the concrete spillway, which, 
with one break, extends 1,513 feet to the bluffs on 
the north side of the valley. In this way an open- 
top gap 31 feet wide is provided for the tracks. 

The spillway is a mass concrete dam 28'feet high 
with its crest curved transversely. It is designed to 
be overtopped by a flood. This is not the case with 
the embankment, the lop of which is placed 13 feel 
higher than the spillway where it is well above any 
danger of overflow. Where the spillway crosses the 
river there is an open-top gap 41 feet wide. In 
addition to the above the barrier is pierced by two 
minor openings. 

In determining the normal capacity of the channel 
through the city, 100,000 second-feet was allowed 
for the discharge from the barrier and 25,000 second- 
feet for a simultaneous flood from Dry Creek. 

Checking the Onset of Hie Flood 

If a flood ever reaches the crest of the spillway, 
the total discharge from all openings will be 100,000 
second-feet, with 18,000 acre feet of water backed up 
in the basin behind the barrier For this a flood 
having a peak flow of 145,000 second-feel would be 
required. It would take 15 hours to fill the basin 
to Ibe crest of the spillway, while the crest of the 
flood would pass three and a quarter hours before 
this stage could be reached The possibility that a 
flood will ever overtop the spillway is therefore 
remote. 

Dry Creek has a drainage area of 86 square miles 
During the greater part of the year it is a dry wash, 
hut in the flood season it is subject to cloudbursts 
of the greatest intensity A few hours before the 
1921 flood in the Arkansas this stream sent down a 
peak flow of 28,000 seoond-feet. 

Four railroad tracks, built in connection with the 
flood-control work, cross Dry Creek half a mile from 
its junction witli the river. These tracks are l>elow 
high water level. The bridge at this point is of 
unusual construction, since it is designed to serve as 
a railroad bridge, as a means of prolectifig the tracks 
against overflow, and in some measure as a barrier 
for checking floods. 

This structure is a reinforced-concrete, girder 
bridge consisting of five 40-foot spans. The down¬ 
stream and intermediate girders are each nine feet 
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niJILDlNG TIIF SPILLWAY 

Rock Canyon Spillway cxiendi IJill feet from the river to 
high ground A mas.uve earth embankment, 1,540 feet Iona, 
reaches to the oppostte side of the valley. Excessive floods 
may pass over the spillway 

six inches high, while the upstream girder is twelve 
feet six inches high. This construction not only 
eliminates the expense of raising the tracks to a line 
above high water level, but jirovides for an addi¬ 
tional three feet of heading up on the upstream side, 
with consequent checking of the largest floods. Pro¬ 
tection at this point IS completed by levees connect¬ 
ing witli the abutments. 

In the matter of floods, Pueblo is peculiarly sit¬ 
uated The shape of the front range of the Rockies 
IS such that much of the drainage basin lies in a 
liiaugulai mountain pocket uhuh is 00 miles wide 
on Its eastern and open side and which runs to a 
point at (lanon City, where the Arkansas comes out 
of the mountains Storm clouds from the east are 
sometimes driven and piled in dense masses into this 
pocket Whenever this process continues long 
enough the result is a scries of < loudbursts 

Owing to the inlensitv of tlie rainfall and the 
steep slopes of the country the resulting flood, 
although usually of short duration, is destructive 
because of its high peak flow. All these conditions 
were present in the flood of 1921. 

By ihcir mutual action the various control struc¬ 
tures will protect the citv against a flood with a 
peak flow 80 percent greater than that of 1921 and 
two and a half times as gicat as that flood in volume. 
After a careful study of the flood possibilities of the 
drainage basin, this amount of protection was de¬ 
termined upon as ample, hut not excessive. 



STEEL MIDGE OVER NEW CHANNEL 

Santa Fe Avanue Brtdme over the neu channel of the Arkansas, ttith railroad bridge beyond. 
Tho ohanntl is oaptme of ewrying a flood one and one-kdf times as big as that of 1921 



Some of the two hundred 


OUR TOILERS UNM» THE GROUND 

when who gather during their noondtour in the underground “movie palatx" 


An Underground Moving Picture Theatre 

A Novel Method of Providing Entertainment and Instruction for Miners and Their Families 

By James H. Collins 



audience did volunteer music when the theatre was 
0{>ened some months ago. and furnished an overture 
t^^heir accordions. 

Yet this movie house does a profitable business, 
■ltd probably puts on the “deepest” show in the 
world, being 250 feet underground, on the second 
level of the Spruce Iron Mine, at Eveleth. Minne¬ 
sota. It has a seating capacity of 200, and it puts 
on regular noon-hour shows about every other voek. 

Safety-first Methods Taught 

Several yiiars ago, the Oliver Iron Mining Com¬ 
pany beg^n showing accident-prevention films to its 
employees, who are scattered over miles of country. 
Here they work underground, there on the surface, 
and in other places mining is done by the open pit 
method. All sorts of schemes were devised to make 
the exhibitions attractive and convenient to em¬ 
ployees. Pretty nearly every nonk and corner where 
a projecting machine and a screen could be set up 
was used as an improvised theatre. Sometimes the 
audience was assembled m an eating house, some¬ 
times in one of the “change houses” where the men 
Wash up after coming above ground, and sometimes 
in a garage, machine shop or wherever it was dark 
enough to give the. show, and employees could sit 
down-on improvised seats. Tlic “safety first” movie 
flitted around like a will-o’-the-wisp, here today, gone 
tomorrow, like the circus. But, wherever it went, 


it was popular with the miners and their families 
At the lipruce Mine, there was an abandoned room 
formerly used for a pumping station. The miners 
suggested turning this space into a theatre so that 
the pictures could be seen during tlieir lunch hour 



THE “WILSONIAN AUDItORlUM" 


This sm<dl theatre ts eqmpped with rough benehee, projecting 
machines, stiver screen, electric lights and even lee water 


without the necessity of going above ground. The 
loom was fitted with rough benches, projecting 
machines, silver screen, electric lights, and ice water; 
and immediately it began drawing the biggest pos¬ 
sible audiences, because everybody working in those 
diggings attended the movie show. 

Pictures are shown at noon, and the company goes 
fifty-fifty on the time needed to see them—that it, 
the company contributes so many minutes of work¬ 
ing lime for which the men are paid, and the men 
contribute an equal number from their lunch time. 
The “movie palace” is known as the “Wilsonian 
Auditorium.” Its manager is Giarles Crabowsky, 
general superintendent of the mine, and the actual 
program and projection are in charge of Walter 
Ethier. The programs arc short, generally two reels. 
In case the picture happens to run that length, it 
makes the whole show. But if there is only one 
reel, a comedy or edncatioBal reel is added. 

Lesson# for Future Minora 

The show is^epeated at other minea, and also at 
places on the surface where employees’ families cop 
see it. In this way the youngsters leant ssfety Pybi- 
ing methods early in life. Both below and 
ground, the prograip is made up to entertain ts well 
as teach. No matter how attractively it may be 
dramatised, a safety leasoB in pieture form is none 
the less a lesson. On that account, extra reels of 
pure entertainment are added, and frequently they 
ore comedy reel#. 

The novelty, convenience and intseest of this pfo* 
ture theatre have been a factor in reducing ocoldMts 
and safeguarding property. i 









Two gargoyiti in ptoco on th« woll 


Fotailt in Arcinteciiire 
A new note in •robitoctare ti nuu-ked by 
the decorationa ettnched to the geological 
building recently completed at Washington 
Univeriity, St Louk, as illustrated on this 
page. Under the direction of Professor Walter 
E. McGnirt head of the Department of 
Geology at that University, the familiar de¬ 
signs of devils and mythological beasts com¬ 
monly used for decorative gargoyles have 
been replaced by sculptured reproductions of 
some of the ancient beasts whicdi really lived 
on^ earth in remote geologic times. Thus 
artistic fitness and geologic interest are alike 
attained; and surely, from a standpoint of 
grotee<fuencss, these extinct creatures leave 
nothing to be desired. 












MOIXY COTTONTAIL TURNS TO THE BRIAR PATCH 
Jl«re she teiU scrtipe og the tuuicking neasel. Seldom are patoerfid, fieet-foeied and alert 
rabbits overcome by the bloodthirsty Utile klUers 


THE PEKAN AND THE BAY LYNX OBSERVE FOREST ETHJWETTE 
The fyiuds possession of his prey is respected by the eqttaUy posserful ptkqn. Bed the peken 
fust made the ca^ure the lynx ssottld heoe rettred 


NatureJf^aking 

Popular Fallacies Have Grown Oiiit of Pseudo-Scientific Nature Lore 

By S. IJ dUaxm 

Drawtng* tit Bw Antfaor 


jSSSSSIHEN the late Thecxlore Roosevelt directed 
M ^ well-aimed and perfectly logical blow 

at “nature faking,” he rendered to 
miylyllll popular natural science one of tlie most 
*———1 distinct services. But this sort of war¬ 
fare must be continued; for the nature fakers still 
exist in growing numbers. The Colonel's attack 
upon an ill-informed writer of many books, who has 
since spread himself even more disastrously, is now 
« matter of history; it is admittedly a well-set 
example for popular scientists and nature students 
who possess a genuine interest in educational ad- 
vaQoemeot. 

Sensationalism seems to be so much the order 
and practice of the day in literature that, notwith- 
otsn^g the extension of scientific research, there 
•re some who give the impression of trying to 
^ppilate Baron Mundbausen in his extravagant tales. 

Scientists and Naturalists to Blame 

TWre always has been and probably there always 
wHl be that very human tendency toward imagina- 
which is one of the characteristics that lift the 
Itoman species into civilisation and drop it into 
arror. Even scientists fail victims to it in their 
Dtffpmme to erect hypotheses; and they almost un- 
IcHowingly broadcast it in minor things. 'Oie trained 
naturalists are most to blame, since they are seekers 
after truth and find nature sufficiently wonderful and 
CXinessive to forbid supposition or make-believe. 

Burroughs did much in his day to upset the false 
ideas of the literati respecting simple facts in natural 
history. He discovered vast errors in the work of 
the poets, and even assailed Thoreau, from whom 
one would hardly have expected error, since it was 
he who claimed that he “could tell the hour and the 
day of the month by the appearance of certain 
j^ants.” Such a claim is about as fancifully absurd 
(u any exaggeration could be, when one considers 
that as much as two weeks may pass between the 
sprouting and blossoming of any species, and that 
mere'is much difference in the unfolding or closing 
of flowers on sundiiny and on murky days. 


But Burrou^s himself, trough faulty observation 
and almost blamelessly, drifted into palpable errors. 

The author of “Birds and Seasons” showed marked 
disapproval of the less egidberant fakers of the last 
generation. Hamilton GUnon threw several bricks 
into the camps of those-phe expressed a growing 
tendency to tell what they did not know, and himself 
became involved in severalptaitements. especially one 
regarding the bagpipes of tree frogs and toads, 
which he pictured not merely as swellings in their 
throats but as great mmnbronous bubbles extending 
out of their mouths. 

Even the great Fabre, vdjo has been more lauded 



Wherever the sling is piven Ute s/tldirflMUtntij sucawibs. 
There is no need of reaching tAs ^i0trtu :nm>t gan^n 


end quoted than any other nature writer of a foreign 
country, could not refraiit from errors doc to sup¬ 
position and incomplete observation, one of whioh~ 
namely, the intended puncture of the central ganglia 
of spiders by the captor waip for the purpose of 
paralyzing—has bemi shown to be a Wlacy. 

These cases, however, in which th« carefully in¬ 
vestigating naturalisU are remisa, oOme from closely 
related farts and are not bom entirdy pf the desire 
to relate wonders and unheard-of things. It is the 
writers of books designed to be “beat aellers” and 
the contributors to periodicals that prefer high- 
sounding phrases and startling episodes who force 
upon unsuspecting readers lamentably absurd errors, 
regarding the bahlts and babitata of animals. 

A PeriMal of Texvbooka Would Hdp 

Thus, we read (and to this I have before detnanded 
attention, though h cannot be too often driven home) 
of tigers being hunted in Africa, And of jaguars and 
boa-constrictors blundering around Asia and Africa. 
Any child who can remember a little of his geog¬ 
raphy lessons should know better than a^ is 
it not strange that the oatems to pufaUe taste io 
print do not first peruse some aunple text-books? 

Thus, we are asked to go afidd With an admiral^ 
of butterflies, who at least deserves a reading heeatHflSf 
be has seen in the wings of the Lepldoptera, 
that rivels gems and flowers. But, unfott«iu^y, 
in one btoseoming meadow he finds a duHa speotes 
that inh^ only very widely aepareted «eas vnr 
onr broad land. So, -we must niipect hhn of jbditg 
gtdlty of letttitgjooee an asttortment of tfaedhiWita 
from every point, the nMnpMs hefoi^ he h4|ht* 
to note thml /' 

Not content Widb erron l» d» foregoing* the 
•mulotota of eftrifln natttfidl^ to b^n 
were dapWably gb^o to uiwuhiASsitthd^ 

and miftiturat thh^ have, with aie Btfie rernstm sMi 
learohyilks is shotyn in thek^notaneo of 
distrOi^n, lidienthust^ altimed to 
our kwm 'owatam 

that oina' 



ti^ if '^lam^ 
o*A md 4oWu diilty fwtf iptjn ■» 
uttMBifilctiietg Iwr «b 4 4>r0«kiDg tvery bone 

Int ^ bod/''—the dwr’> body, of oonne. Sono jtr 
IBteiae bit with an exproM train trooidf haidly 
,lil|idt it We toad of a pytb<ra at^ildnt and fclUing 
a %if with a blow of its tail Snob w incident, 
unPaa Pd wep. scared to death* oonld bapjpen 
ntOJalielre oaaily th*b bo could he killed by being bit 
widk M aadt of 0«P We read of a wheep^kilting 
dog tbit i^aisid g window to get out on a nij^t hunt 
and, Mpiming,; abut the window after him, a thing 
m^kk wo dogt however intelligent, baa the brains to 
djl* ft ^tiqitdy is not withm bis underatandiag. 

We or a weasel P the ermine's coat ol the 
assaaaiiii’' aehdpg a grcmae tntder its beating 
one blow,, of wbldt, m reality, would send the 
WgawSl tOpay*tvnryi of his chasing rabbiu, with the 
lentiiene COntdoaien that Bunny ia aa good as dead 
,:^ ite peaeieta; of his going down a tree, across to 
awid wp another in the same time durpg which a 
rad squirrel would leap from one branch to angflxir; 
of his forcing the squirrel to the ground and then 
catching it. All of this is entirely fanciful. 

This sort of thing, however, may in a measure he 
excused, if the author has perused “Wild Animals 
of North America,” published by the National Geo¬ 
graphic Society, in which the statement is made that 
rabbits fall an easy prey to weasels. Such is not 
the rase, Molly Cottontail can as easily outrun a 
weased as a greyhound can distance a dachshund; 
and dm is too strong to be easily held. 

Some Myths Exploded 
Then are on record cases of rabbits being seized 
P *'the squat” by tbe stalking weasel Mid then break- 
hig IWty. 1 have witnessed two such instances. In 
one case a rabbit more than half grown had been 
eoraered p 1 wooddmok hole by a large stoat. By 
prodigious leaps, dashes through briars and Anal 
Udea, tbe stoat was shaken loose; and insUntiy, 
iaioMlllg the futility of pursuit, it gave up the chase. 
Moroowr, weasels cannot overtake red squirrels on 
tbe grtMod. I have seen several such pursuits, one 
leading along fences, through piles of brush and 
otter logs. F^lther animal gained an inch until tbe 
sqaicrel went up a tree; and then the weasel was 
bepfddssly left bdiind and went off on other business. 

The impression has also been conveyed to the 
uninitiated that rabbits are frightened mto a com¬ 
parative state of helplessness by the mere approach 
of a weasel, as though the weasel possessed some 
sort of hypnotic power. This is also suggested in a 
book and in several other references by a well-known 
and popular naturalist. There is no more truth in 
this assumption than in tbe traditional notion of 
snakes charming birds and small quadrupeds. 
Burroughs’ story of the red squirrel that went mto 
a tree and then left it to go Pto rodcs, followed 
proaently by a weaael is, to my raPd, not worpy of 
belief. He got it from another and should not have 


oveepn is wr(ni|d>f with fear for Us young and itself 
dr its mate abd is struggdbrg wiP indecision as to 
WbePer to attack or retreat from an insiPous foe 
It seems altogeper impossible to crept the idea of 
Pe near*victP»’s becomPg faint or comatose when 
rescued. 

In Pe case of the partridge and snake, as told to 
Burroughs, the bird was merely incapable of sus¬ 
tained fli^t and sank down after the ordeal from 
mere exhaustion. Burroughs’ own experiences are 
quit* different; witnessed by such a competent ob¬ 
server, no evidence of hypnotp power is seen. In¬ 
deed, as wlP the rabbit and weasel, nature has not 
developed fear to the extent of endan^ring her 
creatures, but io give them greater powers of self¬ 
protection. Otherwise, all Pe rabbits would quickly 
fail victims to weasels and all Pe birds, to snakes. 

I have many times placed sparrows and mice, and 
once a chipmunk, p cages wiP snakes, to test Pis 



SPARROWS FIGHT A SNAKE 
This picture lUustrates Burroiigh'i account of such an inci¬ 
dent, The birds easUy keep out of the reptUe’s reach and 
vdiandy attack it They art by no means charmed 

“charming” story. There was opportunity for Pe 
supposed vietpu and the viclimizers to approach or 
retreat. In no case was Peie even fear Pown on 


been ao credulous ati P quote it In Pe experience 
of every nuPralkt, hmteMQf ^denoe too often proves 
unsound; like some 6^ aluriM, auch statements are 
not untrotbs, bp w n m i era tions or miteaken impres- 
sPas. Often, too, p«y ara dlreet untnitfas. If one 
wontd write s ngtoral history baaed only on hearsay, 
Oteitt Swift be Venp would be outdoqg. 

ftuxtoug^ aleo aarans p half craPt yams of bkds 
balt^ aPanaed by onaktek asaerting that 

♦♦pitee la peobably Ikda ftup P Pa pofihftr ttotion.” 

p Pdeed, fd Itttla iruP «a P PPe it ap^t 
iiixamt of denkt' Ym peae notPna have 

siPair aa owaady wdaPd PddMifs 
iplnfPg a moral, ftp P every case P«y 
result from ippmrfeet dtearvation, exaggeration, or 
bdp, In InattPoet the supposedly charmed 


the part of the former until Pe latter attempted to 
make a capture, which was always by means of the 
chase, or a sodden opportum strike. Quite often the 
birds and mioe, in search or laod, hopped upon Pe 
body of Pe snake, encountering its glarpg eyes 
wiPout so much as noticing Pam; and pe birP 
eaaily avoided the snake’s efforts to capture Pern. 
The chipmunk, when seized, bit tbe bead of Pe black 
snake so tevpiely os to effect escape and Portly to 
causa Pe daaP of the reptile. 

1 PPk it is seldom that well-gTOWO rpPt^ 
aquirrPi and adult birds are captured by snakes; 
nq^ is it quite possible to accept as good natural 
hiStc^ Po dead Prasher in the loose coils of Pe 
snpe in Audubon’s famous picture. I have seen 
bop thraPers and mopmg hirp. a pair of each. 


wiPout other aid very decipdiy Pfeat black snakes, 
although evidently doing the snakes very little harm, 
and I have seen also a lone meadowlark kill a large 
garter snake that threatened her nest of young. Bur¬ 
roughs' description, from his own experience, of the 
song sparrows fighting a snake in defense of their 
young, 18 the most Plightfully presented evidence of 
what actually occurs between snPee and birp in 
close contact 

Yarns which are all too common and which are 
made much of by the sensation-mongers are those of 
fights to the death between wild animals upon every 
conceivable octasion. One very popular boiAc, de¬ 
lightfully written with regard to its poetic sympathy 
wiP Pe wilds and the ancient foreats, and other 
stories by the same author, make head-liners, as it 
were, of tliese acts, and it is a favorite Peme wiP 
liegmners in magazine nature-stuff. 

After long exfieneme, this statement of fact seems 
worpy of repetition. Aside from occasional battles 
over doubly claimed VKtiinft—which quarrels are 
settled very quickly—and the sometimes, Pough 
seldom, prolonged scraps of rival and amorous 
males, all mammals and birds recognize inferiors' 
and superiors of their own or other species and 
attack or‘give way often without further parley. 
Moreover, Pere is among wild animals—fexPer^ 
or furred—little of the bulldog or game-cock ten¬ 
acity which has been bred into these domestic crea¬ 
tures by man. Nature demands at all times survival, 
and Pc seeks invariably Pe course of least resistance. 

Emotions and Seatimente Exaggerated 

Thus, as between species, bears quietly dommate 
all oPer creatures. Even the lordly moose and stag 
wapiti, when alone, acknowledge his superiority. Oa 
Pe oPer hand. Bruin does not encroach upon pe 
moose or elk herds. Wildcats respect Pe pekan, 
and Pe latter keeps clear of the wildcat; Pe two 
species of lynx, where their habitats overlap, dodge 
eap oPer with positive certainty, and it is the same 
way wiP Pe fox and Pe mink and all other crea¬ 
tures with regard lo Pe otter. Even the puma is a 
diplomat—in many respect# a coward. He Pows the 
same caution toward other enemies—Pe lynx, pekan, 
otter and wolverine—as toward man and his dog. 

The mountams, vales and prairies are so large 
Pat there is no necessity for fighting over a few 
yards of lair or a nesting place, and when a quarry 
is brought down Pere is, in nearly all mammals, 
a certaw and very positive respect for the possessor. 
Birds do not show Pis so muP; they are eager 
snatchers, quarreling, but seldom actually fightl^ 
over Pe Poicest morsels. 

Perhaps Pc most common and really inexcusM^ 
errors that lend Penwelves very naturally to fkmira 
faking are Pose which combine wiP suppositions 
respecting animal intelligence They have had hiiMi 
P Aesop’s “FPIes" or in “Reynard, Pe Fox”; m Pis 
day they have their biggest boost in certain very 
popular biographies. But, to Pe closely investigot* 
ing nature studrat who may justly believe in animals 
Pinking and reasoning within their experience and 
hereditary understanding, Pe idea Pat Peir senti- 
menta and emotions are akin to those of man is m a 
serious sense distasteful 

Aside from moPer love, the maUng instinct, whip 
is carried far enougli to show a degree of unselfip- 
ness in Pe male, and the gregarious mslinct, which 
extends to the choice of a single companion—more 
rarely of another species—noPmg of lovmg Poice, 
sentimental consideration nor positive generosity is 
demonstrated by animals. The homing instinct is 
nierclv a desire to get back to familiar hunting and 
lesting places; but Pe roving tendenev often proves 
as strong, governed by the search for food or a mate, 
since these two urges are pe dominant influences 
among all creatures, from the gnat to thj* elephant. 



From the 



REMARKABLE CATERPILLAR RECENTLY FOUND IN BRAZIL 
Do animaia imitate Nature in order to camoujlatir thrmselties? Thu four-inch caterpUtar 
found by George M. DyoU apparentiy about that they do. for it cloaeiy retenMet the 
plania on which it feed.i ZoolagUU disagree, however, tthoat the question of natural 
camouflage. There is much to be said on both sides 




TESTING MOTOR CAR PARTS 
The Unued States Bureau of Standards, 
esuensivt tests on uanout metals irluch 
The Bureau u attempting to cotiect the 
and private, in the United Stott 


HE BUREAU OF STANDARDS 
id at WathinttoH, D. C., it conducting 
r into the construction of motor cart. 
I of oU the testing laboratories, public 
I mold appredttU! information 


THE EARTH’S MASS IS ABOUT 5.000fl00.000.0O0,0OO4K)O.00O TONS 
Dr. Paul S, Ueyl, noted physicist of the United Stales Bureau of Standards, recently 
redetermined the mass of the earth. He is shown observing the deitcate torsion balance 
employed (see Scientific American, Dee., 1925, page 392) Since, temperature changes 
affect it, the observations are made through a telescope 


ngUTlNC THF D()(,'.S WORST ENEMY 
The minute germ of dog\ diatempn hot remained iniAsibUs 
under the best microaeope. hut the mu Barnard rracroscame 
may reveal It Ultra violet light nllennira thia dtseasr. The 
dog'\ eyes must be protected during lieatment 



'Si' 


THE SUN-VALVE LIGHTHOUSE 

Dr Gustav Daten, inventor of the Aga light, which 
n known to every seaman, raUroad man and 
aviator. During hts experimental work Dr. Dalen 
was blinded In the aun-vahie light, when sun¬ 


light strikes a photo electric cell U automatically 
connects a circuit and shuts off the lighthouse 
When night comes, the circuit opens and the light ^ 
automatically comet on again i 

^’^OTED ATOMIC PHYSICIST IS NOBEL PRIZE WINNER 

To study under Prof Neils Bohr, the famous Datush physicist, sctenuiis 
come from all over the world. Oat of several competing theories of the 
inside of the atom, Bohr's theory has now been virtually accepted. Few 




DANISH NOBEL PRIZE WINNER 
Prof August Krogh, 192t) winarr of the Nobel 
Ptiie in Physiology and Medicino, i.a profgssor of 
loophysioiogy at Copenhagen University, Den¬ 
mark In 1922 he delivered a course of notable 
lectures at Tale Univenity Much of his life 
work has been in biochrmutry, a science which 


WHY THE LEAVES TURN RED lectures at YaU Umvenity Much of hU Ufe 

summer, the leaves of trees absorb ninety percent of the sunlight; but has been in biochemistry, a science which 

fdl they shut most of U out. Growth is then retarded and the leaves anticipate wUl finally solve 1^1 jreafeit of 

^ent. Complicated alcohoU lorm and abaorb the grern chlorophyl of problemj--what u lifer 

the Imfi Thh bnn$4 out the red and yrliow pufmants 







, RADIO PEN BROADCASTS PICTURES 

C. Francis Jenkins, IFashtnglon radio inventor, has lust completed an apparatus which sends maps a. 
pictures through the ether. The receiver used works with any tube set, in place of the loudspeaker 


RENOVATING THE SPHINX 
In order to offset tha effects of time and the elements the Xgypdan, GaMtnrtittlt Mfs keen 
furbishing up the S/win*. Bafts of the head In danger of t&intagraHng idirs-iiraced 


SWAM m ictmmm pacific island 

In Saifmt,^ M Maiidka tikads. Bnf. Berberi tf. Gregory of rate, has unearthed 
nndtHta ttw MidMBmtt teata ratmad (• an auelmt population of nardhern Japtm 


" DEVICE MEASURES TEMPERATURE ON MARS 

Dr, tr. W, Cohltnts, of the United States Bureau of Standards, with the electric thermocouple by 
moans of which he found the temperature on Mars to be like that of a cool day on earth 










Novel Devices for the ^hbjp abd f he lapis's 

A Department Devoted to Recently Invent^ Mechanical and Hcma^oid Applianoea 




Conducted by Alkiert A. 



A French TrudcJoading Device >' 

T O overcome the difficulty of loading >' 

tnotoT-trucki vdth heavy objeola when no 
cranea or teckle are available, ia the object “ 
of an apt>aratue perfected by a Frenolj in- 
vcntor, M, BibJia of Bayonne, France This 
device conaiata of a metal platform to which, 
at right angles, is attached another open ^ 

curved platform. Along each aide of the 
latter are attached large treads The appa 
ratna ia attached to the rliassi* of the truck 
by on aale joint. There is also another 
movable joint in the anna of the apparatus 
• abort distance from the truck 
The operation ia exceedingly simple The 
(dsjoet to he leaded la placed on the plat- 
bm as It rests on the ground. Then the 
truck moves away, and the apparatus held 



IndkMliif the jointed apont 

bode by the treads raises the load. When 
the apparatus reaches its highest point, a 
inctiued plane ia formed to the floor 
B miek and the load moves onto the 
track by virtue of its own weight. If the 
oitjeot is rectangular, a wooden platform is 
inaorted between it and the apparatus ao that 
it will alide on more eaojly 

New OH Can Spout 

A IWW idea in spouia is embodied in an 
oRer that haa recently been put on the 


market About an inch from the fou 
joint ill the spout, which enables tl 
to bend it at any angle necessary at 
deliver a full stream of oil. Its ( 
utility is in oiling parts that are not 
sihle to the common oiler, which m 
nearly vertical to give a full amount 
A number of different aiiea are avail 


ay, Ihe bsurol ia holatai. 


A GImm Sttlaalhiite That Con 
Be Bent 

M r. J. C. VREDENBDRC, d EngUnd. 

and Dr Frit* Follak, of Vienna, have 
auooeeded In inventing a glass suhalitnte 
that will bend. Real glass, made of minerals, 
breaks very easily. The new glass substitute 
ia made of organic materials and is as trans- 



Olisf stovice swings out «( iht mtijr 

panbt as ordinary glass. It can bvhaiii «|Mf 
ahaped. It breaks, but it has no abatp adgu*. 
Flaiuea will not burn it; and it boimeea 
higher than the ordinary golf ball when it ia 
thrown down. It may bo oolored with the 
most delicate vegetable dyea. Jl could b» 
used to great advantage in the making of 
windshields for automobile*, inatead of gfaaa 
wliich. in breaking, it reaponaible for the 
deaths of many peopla In automobile goei- 
deata. Mr. Vredenbttig la shown dtniaoke 
sirailng the bendtug guMitiaa of the hew 
glaa* aubathutfl. 

A Chain Smr for tinnlMalll|l 

A SHORT rime ago w» pdrilahad g |Aatte 
graph of two men Mwing down n Isiye 
tree; and at that date we oaiM nttcMlen Jto 


This gbua substitute can, ha#***t H 


the fact that the work of treeeutting teemed 
to offer a 6eld for invention. At a result 
we received two loti of photograph*, ahowing 
two diatinet methode of tree fellliig—one 
operated manually and one by power. We 
have already published the former. 

The power for the chaln-Mw shown ia ibeaO 
pfaotograpfaa ia derived from on eo]^ -by 
meana of a abaft. The taw offan ai ligla 
front to the tree, preniog the Otmlng au^ 
faces In rotation; but H is thoroughly 
iUe in the roverae dtrecUon. 
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%;0m* Atifm ted tmwMnr witter 

- --‘ ■ A ilfaw' 

^1^ mirntr which 

^ Wtei a dwhla pwjMiM, It Mt oftly 
l|({tte'plot«Btkn {iWB flan, bat it k aiw a 
swtrftet WarMaw mirror. Ot>oomin( slarinx 
hwdtigfau are not hidden, bat the glare is 
coMi{il^y olimlnated. The driver does not 
took through the mhTor continunusly. but 
keepo it betwMD the glaring lights and his 
eyes. As be drives he looks to the right of 
it This arrangement mokes driving against 
the dorading sunlight also much more agree¬ 
able. When not in use it is swung up out 
of the way. 


T hin drewes and negligees are likely to 
slip front the ordinary garment hanger 
to ibe floor. This is prevented in s recently 


0 tetety^Aur ona4iiali lirUla in «ate Imnd 


proportioiis is the device diown which ooold 
grace almost any cMtdren's playground, no 
matter how omail. It is made entirtdy of 
pipe 00 there are no pre|ectionf to tear the 
hiadk*or clorUng. Marty achools have pro¬ 
vided one of these “pipe trees," and they 
answer the purpose sdiniribly. They ore 
unbreakable and will last a long time. 


lifts the person ofiT the ground. The one 
shown has a headrest giving three positions 

A Cnrioua Looking Mochlne Tool 

T his machine it known as a horizontal 
auhipleHlrilling machine. The machine. 
M iUoatrated in the photograph, has s 
'CapiMtlty of 24 onednch drills in each heafl. 



f 


Expanding bottle stoppers 

A machine of this type is particularly 
HaplecI to the ririlling of pipe fittings and in 
indrcd iiidustriis and can be used to great 
dvanlagr in locomulivc shops. It Is the 
argi'sl machine of its type ever built. 


J OTHING is more exasperating, upon 
N (ipeninp a lioUle of liquid which should 
ferves, C, iliuri to find that the gas has 
■epnl out through the cork or under the 
own seal With llie stoppers shown, a 
irii of the Imnd expands the rubber band 
I that the gas is iircvcntcd from escaping 


A Clean-cut Can Opener 

T his can opener is equipped with a pair 
of cutting wheels in lieu of the usual 
opening blade The wheels moke a perfectly 
clean cut iii removing the rover of a can. 
The cover works on the same principle that 
is employed for shearing metal in factories 
where large quantities of metal must be cut 
perfectly Either of the two cutting wheels 
may be used by reversing the cutter. 



MteBtod hanger tbown in our iUustration. 
Ama of niektied-steoi wire, padded with felt, 
dtaiap the drees seenrely lo the hanga until 
h is releasod by the Ufdag of the oprings. 

A S«f« Addftkwi to tke Playground 

A ll oMldren like to climb; and in mu- 
. nldpal playgroMida cUmbing equipmeat 
ia often very elaborate. Of more nwdest 




The Aleefaanic Under the Auto 

A n automobile is a|)t to have trouble in 
' Its inoecessible underworks at the 
wrong tiitM^awd tbe professional or amateur 
mechanic indy be often seen iagloriousty 
recumbent under tbe machine. Now a clever 
inventbr boa devised what he eaita k 


O so that at one setting 48 one-inch holes can 
,n be drilled through cast iron at the rate of 
the three inches per minute. The weight of the 

eur machine ia approximately 18 tons; and it 

isly is driven by two 27 horsepower variable 
rver speed motoTO, attached directly to each head 
k Tbe heads are equipped with fast approach 


n oasteri which and return and a 



Doing Away with the Old^huo 
Waeh Tub 

H ere » a new wrinkle for the laundry. 

Tbe laundry tub is made of ahuninum 
and revolves. The saving of labor and time 
IB obvious Ae each operation is cotapieted, 
the tub IS revolved to allow of rinsing, et 
cetera Hot and cold water are supplied by 



fi<iy«totei tteP Tor dhiMun 


A eeMver Mhkek makes getting nmtemeath ui antomobUe simple 


Novel revolving latuNlry tub 
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Lott flower It Found Again 

A trECUU of flower which wt« ditcoTered 
obont year 17S0 and then lost for 175 
yean has teen independently rediscovered 
by two aeientisu. Dr. E- T Wherry of the 
United Stales Bureau of Chemistry and Dr. 
J. E. Benedict of the United States Museum. 
This rare flower is known as the pink turtle- 
head. It was found near Marlboro, Mary¬ 
land. 

The pink turtlehcad grows in wet ground, 
reaches a height of about three feet and has 
pink flowers resembling the neck of a turtle 
Dr. Wherry slates that this rare plant was 
collected by John Clayton, a noted Anglo- 
American bntanut in the middle of the I81I1 
Century and was sent by him to Linnaeus, 
in Sweden Linnaeus named it Chelone 
obhqua and it is so listed in the botanical 
manuals. Here, however, the species de¬ 
scribed refers to a plant which may or may 
not be of the same spscica, and which comes 
from a wholly different region from that in 
which Clayton is known to liave collected, 
namely, Illinois and the neighboring states 
As Clayton did all his rollecting on the 
r,oaBtaI Plain in eastern Virginia botanists 
have for some time been hoping that this 
plant might be reiliscovernd m that region 

Poasibly some of our readers will be able 
to locate It elsewhere. 


Portable Mine Piping 

To provide fresh air for mine headings, 
a flexible tubing which has an efficient air 
delivery range of one-half mile from the fan, 
has been tested by the Bureau of Mines and 
is giving satisfaction in both metal and coal 

Tbia tubing is mode of a heavy fabric 
thoroughly impregnated with fungus-and- 
acid-resisting compounds. It is light in 
weight—one man can readily carry 200 foet, 
as our iflustration shows, and it can be 
quickly installed—one man in a timbered 
tunnel can put up over 400 feet in two hours 

A messenger wire it strung on pegs or 
posts 20 feet apart Each section has grom¬ 
met holes in the team, spaced 18 inches 
apart, and siupeiuion books on the wire 
engage these holes. The sections, each ten 
foet in length, have rings on either end. 
These rings are covered with the fabric. 
They can he slightly compressed in diameter 
so that one will ht inside anil beyond the 
other, thus forming an overlapping joint 
which becomes tight as the air pressure is 
increased. Where it is desired to clear the 
heading in a mine when the shots arc very 
heavy, a special section or blasting piece is 
fitted with snap hooks and wlicn in delivery 


position this IB coupled to the mam lino 
Just liefure filing the blast, this section is 
unmapped and is run bark out of danger on 
a parallel side line Any damage to the 
tubing at any lime lan he as readily re 
paired as an aulomoliile lire 

The Truth and Some Hokum 
About Melting Out Ice Jama 

iN/ttcuKAlt.. unscientific newspaper a< 
counts of the efforts of I’rof Howard T 
Barnes of Mcfjill flnlversity, Montreal, to 
move an ininieiise jam whiih was threaten¬ 
ing early in March to wipe out Franklin 
and Oil Cily. Pennsylvania, had ific effei i 
of misinforming a large section of the public 
concerning the naturi and use of the well 
known substance known as “thermit” which 
was being used for that purpose Some of 
the pajiers slated that thermit, whnh gen 
crates a lemperaliUf of .5,000 degrees, 
Faliicnhcil. was invented In Professor Barnes 
for the purpose of mrltiiig the Immense jam 
of ice in the Allegheny River Neilher stair 
menl IS correct 

Bv the linie this account, written March 
17lh, reaches the reader, the two thriving 
Pennsylvania comimmilics will probably hav< 
been delivered from the threat of an uri 
precedented accuraulatiun of river icc, or 


rise largriv devastated by that same i< e 
The repealed statement in tin press that 
Professor Barnes, a professor of physics, was 
actually trving to me/r the river icc treated 
surh exiirmr doubt 111 ihc mind of the 
writer that Pro(es-«ir Barnes was requested 
by mail to slate the iriie facts Not only 
some newBjiapcrs, but cc-rtuin ningacines have 
persistently enalc-d the faNe impression that 
It Is feasilile to gel rid of snow or k e by 
melting it Any sclioolhuy who has studied 
elementary physics. knows, however, that the 
amount of heal energy required to inch an 
apprec laJile qiianlilv of icc or «now is so 
great that all «uch atleinjits wliellier lliry 
involve the use of hot furnaees, heated siiow 
rollers or Inatfd cltcinc wires are forc'- 
doomed to iilltr economic' failure ^ct, this 
perennial notion of the impiaeiical iiivciilor 
and of the ignorant or uiieonscionahlc writer 
of pseudo selcnlilic feature stones will not 
down. This IS what Professor Barnes writes 

Oil City, Pa March 14. 1926 
Your Inter cd the lllli relative to 
thermit in ice. ha« just leaihed me here 
1 have developed as a result of thirty 
years’ ex|icricnie with 11c reseureh on 
the St l.awrcnee River new and power 
fill methods lor ice (igliling The use of 
“iherinil.” whirh is the old stand hy of 
the Goldsmith patents, has enabled me 


III cope BuecTssfully with large ice packs 
in the St Lawrence, and I have come 
nut here for the purpose of helping these 
people at their urgent cull for help out 
of a dangerous siluatiun Thermit is 
nirrelv a tool in my hands which does 
very wonderful work in relieving lec 
ac Lumiilalions The theory of us use 
and effei liveness in ice is very difficult 
to niiikr clear in a brief ietler, but It is 
based on sound physiial principles and 

However the possihilitiea of its greater 
developmcni arc becoming more impor- 
luiil aoil coruincing since 1 first com 
mini I'll lo use it during last winter in 
lakmg oLil the large ice jams at Wad- 
dinglon New ^ ork, and below Ogdens- 
liurg New lork where we moved a 

veloping tliesi ineiliods and. although f 
successfully used thermit heal treatment 
last winlir and during the jiresenl winter 
al the Cedar Rapids power development, 
I have r.arefully' avoided puhlirily 

It has been in my mind several limes 
to send you a scirnlihi article with my 
own pbologrsphs of the new method 
Vri no idea of the magnitude of the 
possible efficls can he conveyed through 
a pbolograjili 

Remember that the thermit is only a 
means of making the lee cuploiie, and 
in ilself IS harmless and safe to use and 
transport Hvnamiie and iherniii can¬ 
not be compared because their action 
and function are so entirely different 
The slow heave of an explosion, set us 
in the lee by the itilensc heat of thermit, 
IS ideal for rrackmg and weakening the 

crack over 600 feet lung in 27 inches of 
hard blue, uniform ice 

The high lemprralurc of thermit radi 
atrs out its energy 111 a short wavelength 
that [leneirale.s tin- nr and water a long 
distiiMi'e before heenming entirely ali- 
sorhed, thereby loosening the binding 
lone between the rrvsluls of ice in the 
same way lliat the sun's rays honeycomb 
ihe lee 

The whole thing is ho new and inter¬ 
esting that mill h confusion exists in the 
mind of the publii us lo what 1 am try¬ 
ing to do For example, maiiv engineers 
and chemists rnlieuh mi liecause they 
think 1 am trying lo melt the ice This 
IS of course absurd Jl is, however, a 
wonderful sight lo wuith the ice burning, 
due lo the giiiirulion and oxidation of 
monaliiniic iiyilrogiii 

ing here 1 want lo do cvi rytliing^ hu- 

a greater disasler ihiin they realize 1 am 
using every known method of ice fight¬ 
ing I hove an orgaiii/ation here, mili¬ 
tary in Its gtnirul seopc and f am 



FlnglMe, to op arary tnbingi of faMc is usod in many mines for anpplyinf air Breaking up an icc Jam, with thermit, which produces a slow, powerful heave 
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SCXENTIPIC AilERlCAN 


liAY, 



Thre^ tUbs of aanditone r»>mov<^ from Crand Canyon. They show cxeellent 
footprinu of animala whoac actual foaaiU have not yet been diacovered 


carrying on a campaign against a power¬ 
ful and relentloas enerov entrenched be 
fore the walla of llrese two cities 1 liavr 
a dorrn cnmmiiteeK at work reporting 
to me every night 

This whole situation is a great physical 
research and I am appljing the laws of 
physics on a hig hi ale m the open in 
stead of in the laboratory 

Pardon my long letter, hut I yen 
much value your a^mtiathy and need 
your moral suiiporl, its 1 am working out 
these methods of i<e i nginecriiig en 
tirely ufonc 

^oi.r, slmereh, 

Ifowanf 1 ll,irnes 

Discovering Ijy uiciiirnt that I’ndesHor 
Barnes was temporurilv in New York the 
writer obtained an explanation of Ins work 
from him direct 'I hermit la compoBerl of 
aluminum mixed with iron oxnle (Fi 0,t 
It has been iiv-d for years whenever it wa« 
desired to ohlnin gnat heat For example, it 
la used for welding broken (aalings It is 
a trade produi t Its name is not “llicrniili,‘ 
H spelling recently given wide eiirreni v by 
reportcra who must have been influenced In 
an imagined analogy with “dvnaniile” 



This slab of sandstone, H by 25 feel, 
is located 950 feel bxdow the rim of 
Grand Canvon. htone steps were 
built beside it 

This mixture of aluminum and iron oxide 
is not explosive U can he ignited only at 
2,800 degrees, hahrcnhcii, or higlier Ai that 
jMiinl, a (liemii al real lion stars The alu 
minum combines with the oxygen in llie iron 
oxide, forming an oxide of alumiiiiim A 
temperature of '),IXX) degrees, Fahrenheit, is 
obtained in a few seconds 

What Profi ssor Barnes does is fu lonfinr 
amounts of thermit, ranging from lU to 250 
pounda, in a mi tul loiilairier He places 
ihia in the n e and dcloiiales it with a dyna- 
mllo squill A wave of heat ruslies out in 
all diri'ctions flie temperature gradient 
between the 5.000 degrees of liie re.ietion 
and the 32 degrees, or lower, of lie ire is 
so steef) that this wave of sliort heat waves 
and visible light ra\s is radiiiied mu several 
feet This heat is ahsorhed by llie Imiimi 
daries of the ice rrvslals It weakens but 
does not apprpnablv melt the i rvstnis tie m 
selves It loosens them lust as the sun's 
light dors 

\ sei ond effeit, which was unanlii qialrd 
18 explosive The lllti llse heal o( lie ri a< 
tion hn aks down the hydrogin and owgin 
moleciibs of the ire without melting lliim 
They pass direrlly into gas Monaloim 
hydrogen is formed This burns, prodni mg 
flame This dissoriation releases an im 
mrnse vnliime of gas who h ails like an 
explosive of a slow type Thermit thus ails 
much like black powder, giving a slow 
heave that breaks up the ii i over a con 
siderable area That heave may be seen in 
the photograph 


FosmU Footprint* from the Grand 
Canyon 

T«m ks of extinct uniinals. at least 2.5, 
000.000 years old, liave been discovered m 
the Grand Canyon of the (’olorado River 
and are so remarkably well preserved that 
they have been prepared as a permanent 
exiillm on the Hrrmit frail in the < anvon. 
to teai’b a lesson as to the great antiquity 
of the animal life that once roumi d over 
thcsi uni 11 111 sands millions of years before 
the ( oliir.ido River had exi.ivaled the deep 
(aiivoii in whiih it now flows 

rinse trai ks an fiillv deseriheil in a 
booklet issui d by tin Simthsoiiian institution 

I Washingloii, 1) ( I, I nulled 'Fossd Foot 
prints from tin (friind canyon,’ by Dr 
('barb's W (.ilinori, riiralor of Yerlebrale 
I*ab ontology al the 1,'mlrd States Museum 
Sinee so Iiianv hoaxes . oiii crning fossil fool 
prints liuvi been aiiiuiiinied from the Koi kv 
Moiiiitaiii slates wilhiii the l>asi year or two 

II IS inleresimg to obtain from the same 
region the deseriplioii id a group of ffissiU 
wliiih on genuine and which liaie been 
SLieiilihiiilly iiilirpretid '1 he fossils of tin 
Hermit Trail ouur in n hue grained sand 
Slone of Pi rmian age, the period afler the 
f arlninifrrouB or priniipal coal forming 

Aflir visiting tin siti on which the fossil 
fool]irims were dismvrred Dr iolm t 
Merriam. president of the rariiegie Insiitu 
tion of Uasiiinglnn. conceived the idea of 
having a permanent exhibit of these fool 
prints prepared, but left in llieir exact orig 
inal place 

The sandstone which hears the prints 
stands at an inrlirialion of alioul 30 degrees 
fui ing the trad over which liundrrds of 
tourists pass on mule back The surface 
lave rs were first slrqiped off. whereupon more 
footprints i.ime to light, fresh and clean as 
the dav they were formed by the feat of 
crawling animals in the Permian Period, 
c xcept, of course, that the sand long ago 
hfiarne sandstone A smooth surface eight 
feet wide hy 25 feet long, bearing many 


tracks leading up the slope, was thus un 
covered A flight of stone steps was laid 
close 'beside this slab, permitting the tourist 
to approach and closely inspect the fool 
prints In addition there are several other 
slabs of a similar nature close hy 

“The great antiquitv of these footprints," 
says the Smilhsoniun Instiliition hiNikirt. 
"which oeeiir from 900 to 1080 feet below 
the level of the present rim ol the canyon, 
IS cleuilv demonstratc'd al this Incalily It 
IS obvious that since the day when those 
animals impressed their feet in what at that 
lime was moist sand, more than 1000 fed 
of roc k-making malenals were piled up in 
suceessivr strata above them and this does 
not take into account many hundreds of fret 
more that have been eroded off from the 
present lop of llie canyon wall The great 
length of lime required for the culling away 
or erosion of ih. rock to form the deep 
canyon and the even longer lime necessary 
for the original deposition cif tins great ver 
tical muss of Slone is when Iranslaleil into 
terms of years, if that were so 

stupendous as to he almost beyond human 
comprehension ” 

Some of the slabs were literally covered 
with imprints, says th^ report, and curiously 
enough all pointed in the same direction, up 
tile steep sloiie of the sandstone layer, sug 
gesting an old trail leading to the water, or 
possihlv recording a great migration of am 
mal life ffiit of all the tracks hut one 
exception to ihe uphill movement was noted 

The report then cJeacrihea individually the 
various fiMilprinta. most of which cannot be 
identified, while some quite closely resemble 
thoae of animals which paleonlulogisls have 
found in fossil form. One or two liave even 
been placed in a definite class The poverty 
of ihcMe results is due to the fact that we 
have nothing but the footprints of tiie am 
mals to judge from. Where we liave fossils 
of animala found in other places, whose feet 
might be identified with the trac ks found in 
the locality under discussion, the identiheu 
“tion is lets difficult In many cases we lack 


even the foaaiU of animala wlrioti onold have 
made the traedea, and until time are found 
here or elsewhere we moat fall tuck on very 
slender evidence from which to deduce the 
nature of the animal which made the track. 

In the illustration showing three slabs of 
sandstone, the one on the left bears foot¬ 
prints of a new species. The creature that 
made lliese tracks was apparently a short, 
squat quadruped with a wide body and was 
evidently slow of movement, as indicated by 
the short siride Two amphihians of the 
I’ermian Fcriod (the period thgt followed 
iho Carboniferous or chief coal-forming pe¬ 
riod). Lacops and Trenuuops, nruy be re¬ 
sponsible for the tracks Actual fossils of 
both tbesr grnc'ra (see illustration of Trema- 
tops) have been found claewhere. 

The center slab shows the tracks of aomo 
narrow bodied creature with lung legs. The 
hindfoot impressions have partly obliterated 
those of the forefeel, they show that the 
greater pan of the animal'a weight was on 
thn Iiindfeet A few of the impressions 
indicate five short, round toes. The slab 
on the right lias been identified as Laoporui 
iitibfil, the tracks being beautifully pre- 

Dr Gilmore of the Smithsonian Inititu- 
Imn has planned to return to the site of 
these discoveries about April first and to 
spend a month or more searching for new 
discoveries that will shed new light on the 
Imhils of the animals that made these trails 


An Ingenious Telescope Mounting 

In ilic "Ixliior's Mail" department of the 
April issue of the Scientific American, Mr 
\iil Davenport of (Juantico, Virginia, nar¬ 
rated his persistent and suecessfol efforts to 
grind and polish a concave mirror for a 



A ahort-fneus, reflecting telescope 
made almost entirely from parts 
salvaged from varioas sources, in¬ 
cluding a scrap pile 

reflecting telescope, wlliiout the proper 
abrasives, these being unobtainable Owing 
to the fact that be had to finish his grinding 
with automobile valve-grinding compound 
having coarse grains of carhonindura liistoad 
of the fine grains used by telescope makers. 
It required 200 hours, instead of the usual 
nine, to do the polishing with rouge. Mr. 
Davenport has now completed the mounting 
of his telescope and at our suggestion he 
has sent us a photograph and description 
This Work was begun a year before the 
appearance of .Mr Porter’s recent articles 
in the Scientific American (reprinted In the 
book, "Amateur Telescope Making,” Scien¬ 
tific American Pub Co ), but he was able 
to make use of Mr, Porter’s instructions in 
the final figuring of his mirror 
“The mounting, including the tube and 
all the fittings,” writes Mr. Davenport, 
“excepting the brass in the adjusting and 
clarajiing screws, was obtained from the 
scrap pile. The base is an aluMinum coat¬ 
ing, the palterna having been whittled out 
with a iaek-knife and trimmed with a hack- 



Caropt, an extinrt, primitive amphibian twenty Inehee long. On the tree of evolu¬ 
tion it stood rlose to the parting of the waya of the reptilee and their deseendanti 
the nfammals, from the amphibians. Trmmatop* waa a similar form 
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MW bbdck Th« M(t pine (or the pattern 
WM the lirgeat tingle item of expenee in 
the whole teleaoope. With a little knowledge 
nf foniwlry practioe and a few puunde of 
aluminum from an automobile grave-yard 
and a good, hot coal fire, any amount of 
small aluminum castings may be made in 
the kitchen. 

The polar axis turns on ball henrings The 
axle is a tapered, steel tulie, ua is llie 
declination axis. The cradle for the lulie is 
made of sheet steel, bent to shape and 
hraied. The bands enciriling the tube are 
from an old banjo The mirror cel) and 
counter cell and dusicap are “Aunt HetV 
Favorite Cake Pans" The tube is a length 
of extra large stove pipe The ryepiei e 
draw tube is the bushing from an old hear 
mg The finder aiipporis are fittings from 
an old motor boat The polar axis move 
went IS the connecting rod from a gasoline 
motor The mirror has a diameter of eight 
inches and a focal length of twenty-four 
Index cirrica and a driving clock are next m 
order, and, of course, a pier on which the 
telescope may rest ” 

Wlien the .Scientific American slated, se\ 
oral months ago, that a refiecting telewope 
could be made for less than ISO, manv peoph 
exproaaed doubt Mr. Davenport lias not 
given us a bill of costs, yet the ingenious 
manner in which he has exlempnriied llie 
working parts of bis mounting confirms our 
belief that the average amateur if he will 
make use. of discarded equipment of various 
kinds, can bring the eoel of his teleseope 
(unsiderably wiilnn that sum II would 


bersome and costly molds that are usually 

In the ni w method of building walls use 
IS madi of fibre bintks who li are laid In 
niiirh the same manner as (i ineiil lilocka 
llowiver lliesi lilirr bloi ks an [irorided 




The ilnlnUlure writing ahown below was done with a brush instead of a 
It is said to be a subconscious form of activity 


whose slogan is "The hand is more delicate 
than tlie eye” By wav of proof we repro 
duce, in the exact sue In exei uled it, four 
lines from Grav’s “Elegv in a Country 
Clmrehyard ” Only with the greatest difh 
(iilty can it be read with the naked eye 
The extraordinary thing uliout Mr Mi 
vekr's writing is not that it is so small, hut 
It 18 the way he dors il Mi< roseopic writ 
mg done with the help of magnifiers is not 
unusual—any normal man with suffieient per 
severance ran learn to do it—hut to write 
with eyes entirely unassisted, in letters so 
small that few pi ople ran read them at the 
same time making eni li line angle and 
r,urve so rlear nil and distiiul as to he ri ad 


IS a sort of sub const lous activuv Placerl 
in front of him you see the open volume 
I unlainiiig the "Elegy” After welling Ins 
brush ami stroking it to a ))oinl Mr Miyake 
places the tip at the si>oi whirt In wishes 
to begin writing and fixes his ga^i on ihi 
quatrain wlutli he is to topv Ills com en 
Iration is intense, extlusivi. perfeii Milli- 
out consnoiis direction las hand ipiivers 
ever so slightly, in u< Mini wiih liis o|iii< 
nerve as his eve travels slowlv stroke hv 
stroke, over the printed pagt lie sns not 
what hr w writing but the pit tun liefori 
lam To wrile ibe four lines reprodaiid 
III ila smallest i iil on tins pagt look him 


rihriius surfaces 
xt I 111 111 supports 
eliiiiinalmg the 


I /« Dpvploping u DitUnet 
Type of Man 

riiuii tv|o of man is ilevrloping 


of 1)| Ales firdlirka 
I Smitlisonian Insliliition 
( based upon many 
nil jsiiremeiils and studv 


^ V.. ItlVAv to ev 'v* 

a tft iCt. .-fv. 

XHlA <mi 4K»<aijO( iX/. 


loublless be appreciated by oilier telesiope 
nakers if those who plan to submit plioto- 
iraplis of their completed telescopes to the 
Scionlific Amerir.an for publication, were to 
teep Itemized accounts of all the eosts, as 
iveli as of the lime required for the various 
yhases of the work, and allow us to publish 
I few of them 

At the present writing, early in Marcli 
we have heard from nearly a thousand would 
be telescope makers, and jt is likely that 
by the time the present issue has reached 
vur readers, the majority of those who have 
[lurchased the book “Telescope Making" will 
Nave already begun work on their mirrors 
It is therefore pleasant to think, each eve 
lung as we begin work in our own little 
■ellar teletoope laboratory, that hundreds of 
itbers are grinding and polishing their mir¬ 
rors. and that by midsummer a large pro 
portion of these will be looking at the 
heavens through them 


Miniature Writing in Japan 
“Th* hand is quicker than the eye]” the 
export with the pea and with three walnut 
shells used In cry at the fair grounds. He 
proved it to ns. 

Now comes Mt. Miyake, of Kyoto, Japan, 


easily under a glass, is somi thing of a feai 
And this IS B< complishril wiili a brush' 

One of the examples id Mr Mlvake’s 
work which impressed the Empress of Japan 
when he presented it to her was one huti 
dred poems with one hundred figure's id men 
and women in eoiiri dress all done in a 
spare one and three eighth inches square 
Jhis task he repeated for a group of Scien 
tific American readers who meet mnnthiv in 
Kyoto to discuss supernorraol pheiioinena 
The question natiirallv arises how ran hi- 
hand execute letters wiiirh Ins eye minnot 
distinguish? The answet is that the work 


Block* of Straw Yet Hou*e» of 
Reinforced Concrete 

M'llILt seeking to eliiniiialc the enormous 
waste involved in the ercciion of pi rinaneni 
wall Structures comiHised of hcavv masonn 
units, of which the weight and sirrngtii are 
utilized to a relalivelv small extent Jame- 
Monroe Hewlett, has evolved an ingenious 
metliud of building Inileed, tins inventor 
has combined the wcllknovcn insiilaling 
<|ualilies nf a straw like hher with tio 
strength and durability of reinforced ('on 
Crete, and hr has dispensed with tlir cum 




Walla of fiber block* arc not only iwod for conatracting new houses but for 
remodelling old ones. Here U an old frame dwelling which is receiving a facing 
of this art, which will later be atureoed 


Dr Urdliek 
Divihiun of ] 
National Mus' 
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tioo of the Smithaonun iMtitution. His 
oonclusiuiu are based upon his most recently 
collected data and studies, and have been 
prepared at the retjueet of the American 
Statistical Asaociauon They are now being 
published by the Poliak Foundation for Ero- 
nomic Research. 

Here is Dr. Hrdlirka’s description of the 
Amenoan type of man, so far as it has been 
developed: 

“It is characterized by tall stature, being 
the tallest of all the larger groups of white 
people; by, on the average, a medium pig¬ 
mentation of the hair, with scarcity of adult 
blonds and near-ahsence of blacks, by prev¬ 
alently mixed eyes, or light ones showing 
more or leas of a brown admixture, by an 
inclination, especially in youth, to ainewy 
alendemess; and by other features The 
main characteristics of its beliavinr are, in 
general, frankness, openness yet shrewdness, 
energy and persistence, with, in general, hut 
little sentimentality or affectation, and rela¬ 
tively few extremes except perhaps in indue 
trial, financial, and occasionally in religious 
endeavors. 

“Tills type, contrary to recent unscientific 
belief, is not Nordic, it is not even nearer 
the Nordic than it is to tlie Alpine Like 
the fintish, it is an intermediate type The 
head and skull are on the average meso 
cephalic; but there is a wide range of varia¬ 
tion, with a considerable percontage of 
brachycephaiy The face varies from strong 
in those working muscularly to decidedly 
subdued jaws and cheekbotios in those in 
prevalently mental ocrupalioiia. Otherwise 
It is a type close to the medium of English 
and white people in general” [Note The 
words “meaocephalic" and "brachycephslii ” 
refer to the cephalic index by which skull 
shapes are commonly expressed It is the 
ratio of the greatest breadth of a skull to its 
greatest length, multiplied by 100 Thus, a 
skull having a cephalic index above 80 is 
brarhycephalic or short, if from Tl to 80 it 
is mesocephalic or medium If below 75 it 
is called (lolichocephalic, or long —Editor, 
Scientific American] 

The methods which he employed to collect 
data and arrive at his findings are described 
by Dr Hrdhcka as follows- 

“Up to recent years the belief in an 
American physical and behavioriatic type 
has rested on a merely empirical and mure 
or less superficial basis -Such a type has 
Imen represented in art and in literature, but 
its scientific determination has been wanting 
It IS a well-eslabliahed fact, however, that 
people of any nationality, even though of 
heterogenous origin, after centuries of exis¬ 
tence aa a linguistic and political group, 
tend to develop similar habits, similar hear¬ 
ing, similar behavior and gradually even 
similar physical characterisiico, especially 
similar physiognomy, and thus come to con 
sliluto a fairly readily recognizable type 
How far this development has had time to 
progress in the United -Stales was until 
recently a moot question The general notion 
was that a type had developed far enough 
to be without much difficulty dislinguishabli 
from ihe peoplis of other countries 

"A critical iiiiiuiry into the suhjeit dis¬ 
closed little of data outside the census sta¬ 
tistics, and army and navy measuremonls 
(Lniilted to stature and wcighl), with some 
records on Amcncun children Under these 
conditions it was naliirnl that at first the 
greatest use should he made of the i ensus 

Aniinran slot k, or tliul dating frnin hi fore 
IffilO, consisted prinmiuIK cf Englisli .iiid 
Welsh people or their desi i ndiiiils. wiih 
strong infiiBioiis of -Scolrli uiul Smlihliisti, 
Germans riillcli, Irish, and hreiiili in llu 
order imm-il However, English, and « rUl, 
with thiir descend.snls consliimcd more ihjn 
thrci loiirllis, and English, Welsh, Si oi, h 
and Irish not fur from nim leiitlis of tin 
ejirly Uniled States |iopulalioii I’ln se 
figurisi an of course, only approMmalc .iinl 
differ soiiu wliul according lo canons sour, is 
But the m.iin fact is well cstuhlisheil lli' 
poiiulalion nj) to 1820 was essennullv of 
British derivation, and the Amerii an lypi 


of that time, It ii lafe to oonolnde, muot 
have closely resembled that of Great Briuio. 

“A century has elapsed since then. The 
unmued deocendantt of the families of 1820 
are now at least of the third generation 
Americano. The old components of the 
stock, except those—and there are many— 
who have intermamed with more recent 
comers, have become conaiderably unified 
through admixture among thomielvca More¬ 
over, they have now been exposed to from 
one to three centuries of the Aincncan 
environment, which in many important re¬ 
spects differs from that of the old countries. 
This roust have had some effect upon the 
behavior habits and probably even upon the 
physical type of the old stock, leading it 
away from British standards toward oomo- 
ihJng more and more American This would 
seem to justify the assumption that this coun¬ 
try may already have approached a separate 
behavioristic and physical type as fur as the 
older native stock was concerned, and that 
It remained for aiilliropology to determine 
how far this had proceeded and just what the 
type was 

“Anthropologists had recognized this prob¬ 


lem long before the late war and many years 
in advance of the misihievous, pseudo-scien 
tihc Iiicrature which during the last decade 
has flooded this country and spread alarm 
istic utitrullis. bias, and intolerance This 
led me to undertake a detailed physical and 
jiartial physiological study of the living rep- 
Hsinlutives of the Old Americans” 

As lo the tffids of immigration. Dr 
Ilrdliika suvs 

"Tliesi (lain show that during the last one 
hundred yi.irs this coiiniry has received, 
jiroporiionnlcly lo its earlier ethnic coni- 
j'oiunls, riijin inori (.ermnris, Irisli, -Sran- 
din.nians, Italians .‘ylavs, and Jews, and a 
1 imsider ihiv sinallir peiientage of -Sroii h, 
Wi Ish. Hnglish, JJutih, and French Ihe 
ndilition of the nrw to the older blood, which 
Ini.inwliile has pnilmhly more than quin¬ 
tupled through natural increase, will proh- 
iihlv ri-Hiilt III a population somewhat more 
(.eriniiii and Irish, with also a liggr more of 
Saridinavian and a stronger tinge of Italian, 


9Uv, «iul Jetriah bfeod dwa forawilgr. Tha 
fTMt ba& of dte {p«pifkii«a nandtM, tww- 
PMf, i& origiii of deMWnt, Bridoh, or at latti 
W««t«m European. TWa doea not mean 
much anthropologically. The peoplea bere 
named are not distinct race*. They are at 
moat more or leta recent types. No auoh 
type deserves to be called a ‘race’ unless this 
term ia used loosely, though presumably the 
type would develop into a race or strain of 
distinct, fixed character if it bad a chance 
to peraiat over thousands of years in Isolation. 

“The various types of white men now 
existing differ from each other mainly in 
accordance with their composition from 
previous type*. Thu* the German type is a 
oomposite of Northweetern Europeans, Slav* 
and Alpines, in perhaps not greatly differing 
proportions. The French type results from 
the admixture of Alpines, Mediterraneans, 
Southwestern Germanic tribes, and some 
Normans 

“The present English typo is derived from 
the Neolithic typo of man in Britain, the 
broad-headed Central or Western European 
type that reached the islands dunng the 
Bronze period, the Mediterraneans brought 


in during the Roman domination, the Ger¬ 
manic tribes of what is now Western Ger¬ 
many and Holland, and the Norman, French, 
and smallcT admixluies The Slavs are Old 
Europeans, modified according lo locality 
by the Finno-Ugrian*. Scandinavians, Ger¬ 
mans, Alpines, Italians, or Turk*. The Hun¬ 
garians are a mixture of Slavs, Darians, 
Saxons, Roumanians. Magyars, SzekeU, and 
other*. The Italian* are descendants of the 
Latini, Greek*. Etruscans, Gauls, Goths, 
Slavs, Langobards, Albanians, Phoenicians, 
and Sards The Jews cany the blood of 
every people with whom they have lived, 
And so with others. Upon analysis every 
larger European group, even the Nordic or 
Scandinavian, is found to he a composite of 
older groups which generally represent all 
the three main strains of white men, namely, 
the Nordic, Alpine, and Mediterranean. 
Must, if not all, have also more or less of a 
trace of the yellow-browns or blacks.” 

Dr Hrdlioka’s study shows that: 


■’"mtum 

”Tlie bulk Ae tnsia i gr an a nytwaitted 
in our reeanls, outside tt luad Utm god a 
few otfaw faattires, are nasadwbfy nidfomi 
in physique, with the exo sp tton of dm lows 
and t^ Southern Itallaot, both of wfaoin are 
characterixed by smaller stature «nd otber 
more or less aberrant features. They are, 
in general, a good, aturdy lot. In avenge 
stature, in slxe of chest and in tnusoular 
strength, they are above the mean of the 
Europeans. They present, as grenpa, no aigns 
of physical degeneratioo.” 

What Kind of PavingWean Motor 
Tiret the Laottf 

SoHR remarkably interesting tests btve 
been made in order to determine the rela¬ 
tive degree of automeUie dre wear on con¬ 
crete roads, as well as cm good maos dam 
roads and very poor, rough macadam roads; 
also in order to determine how muck the 
temperature of the air effects tire wear. 
The results of three groups of experiments 
have been abstracted by Automedot /a- 
dustnea (New York) from bulletin* of the 
Bureau of Public Road* of the U. S. Depart¬ 
ment of Agriculture (Washington, D. C.). 
from those of the Engineering Elxperimeat 
Station of the State College of Washington 
(Pullman, Wash ), and the Engineering Ex¬ 
periment Station of the Iowa State College 

It was found that there i* an immenae 
difference in lire wear between ooncrote 
roadi. and various macadam road*. Also 
that as temperature goes up, tire wear in¬ 
creases to a surprising degree. 

In the case of the Washington CkiUege 
tests, the chief object was to determine 
whether the saving in fuel and tire wear 
due to good roads, warrant* the incroaaod 
cost of »uch road*. Tire wear iJa* deter¬ 
mined by removing the tire*, wHb the rims, 
from the cars, cleaning them thoroughly, 
deflating them and weighing them on a 
sensitive balance This was done both be¬ 
fore and after a test run The average of 
the weight of rubber worn from four tire* 
was taken. Runs of fifty to »eventy4ve 
miles proved sufficient for decisive re^ts, 
except on concrete roads 

This, by the way, speaks loudly for that 
kind of road*. New tire* should not be 
used in llieae tests, aa the sharp edges wear 
off unduly at first; while old Urea are apt 
to lose large partiolea or flakes of rubber 

It was found that rubber cuts more 
rapidly when wet than when dry It was 
also found that the temperature of the air 
ha* a great deal to do with tire wear, as 
the graph which we reprint shows. One 
miglit expect a few percent increase In wear, 
due, for example, to the rise in lanperature 
from that of a frnaty morning to a lioi noon¬ 
day, but the rise ^ about 700 percent in¬ 
dicated on this graph is a disUnct surprise 

Speed, on the other hand, doe* not bring 
about as great a difference in tire wear a* 
temperature does. Take, for example, a 
spring day at sixty degrees, Fahrenheit- At 
fifteen mile* per hour the wear is about 
22 pounds per lire per 1,000 miles In¬ 
crease your speed to double—thirty mile* 
per hour—and the wear only increase* to 
about 27 pounds per Ure for every l.bOO 

Those of the tests which were made by the 
Engineering Experiment SuUon of the Iowa 
State College show that with a Ford touring 
car the fuel cunaumpUon on poor macadam 
roads ranges from 100 percent to 147 per¬ 
cent of the consumption on concrete road; 
hut tire wear showed a much greater dif¬ 
ference than this, the tread* wearing off 
about seventeen times as fast on good 
macadam, and fifty-aix tiirua a* fast on very 
poor macadam as they did on concrete 

It Is pointed out, however, that the latter 
figure* are likely to be miointerpreted, and 
disappointment is in store for him who ex¬ 
pects lo get fifty-six time* the mileage on 
a concrete road that he gets on a poor 
macadam road! That Is due to the fact, 
which will bo obviou* to everyone, that other 
factors as well a* this one, limit the life of 
the tire. 

ICondntuui on poge 



How temperature and speed affert tire weou-. Speed inereoaes it slightly, 
while temperature increave* It greatly 






Which FireAreWu Choos 


Fires Are a Matter of Control 

Consider this example. A lighted cigar falls into a waste paper basket. If the 
basket is combustible the fire spreads to a rug, then to a desk, also of combustible 
construction. Later the fire follows the rug to a file and a stenographer’s desk. 
The entire contents of the office are consumed but there the fire stops. Sheet 
Steel partitions, doors, and trim bar further progress. The example is real—it 
happened in the Guardian^|jliidbfipfff"eWWh«»*U^^^^ 

But the exampl^^^lfTTrom j^al. waste 

basket and tj^ntfice bftn oJQ^^ Stte^^nteuction. The 

fire wouldJ^c^pj^y*aRt^lf out in the waste basket. A ru^k the most 

Now Ipre is the poir^^^^We chose offic^quip- 

mentm Had he chosen sHl wher^gUggple ||^purchase he would have pad a 


pSheet Steel pamtions, 
(uilding might l^e been 
at Chi«go proves 


It wawhoice that stoppHthe fir^H|||||||||||M clH^||^VSheet Steel pamtions, 
doors a^d trim. Without^nem a com|^^^Duilding might h^e been 

heavily dl^^gcd. ThjNi^oric case of the Burlington B|iMii|pg at Chi«go proves 
this possible^^ 

It will pay ever vOThia^toaL|:^i\«^ff!^o^s^ ^^fLeat i^^Ji^ne question of fire 
control when choosingmStHiMa^^illjjg^^Jj^j^fUaaifK^^^^pment as well as for 
building construction. No one questions the desirability of fire-resisting con¬ 
struction; fire-safe contents are just as important. 

Several articles dealing with this vital item of fire have appeared in the booklet, 
“MAKING MARKETS,” which is issued regularly by the Committee. Copies 
will be gladly mailed those interested on request. 


TRADE EXTENSION COMMITTEE 

auvKR auiuoiNa 
FITTSEUftaH PENNSYLVANIA 


Shelving 

of Sheet 

Steel 

provides 

the place 

^ for evei 

rythmf 

1 that IS 

essential 

to keepii 

ng “everything 

in its pla 

ce ” ,In ; 

many i 

Instances 

steel has 

reduced 

space 

require- 

ments as 

much as 

fifty ; 

per cent. 


Sheet Steel furniture it easily 
cleaned, durable and economical. 
It greatly increases fire-safety by 
reducing the amount of combusti- 
bles and by retarding the rate of 
combustion. 


Sheet Steel—gives permanen 
the beauty of plaster walls 





the weight and quality established 
by standard specifications. 

Sheet Steel which bears the Master 
Brand, can be depended upon to 
give economical and lasting service. 
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BoltG^ppei’lVmes 




Saving time with 
a Bolt Clipper 




me value oi your thoueandu of general uaea to which 

working day be- the hundreds of thouaanda of readers may 
cause abolt clipper j ,ppiy this tool, A bolt clipper belongs in 
every tool kit, on every work bench. In 


ii 1^4 


It’s a tool for cutting off rods, bolts, 
heavy wire and chains to desired length, 
anywhere 

When we say bolts we mean big husky 
ones up to *4 ' in size—the kind you find 
around the automobile mud guards, hold¬ 
ing the door plates to the furnace or the 
sides on the kitchen stove When we 
say rods we mean anything from the 
brass rods which hold up the parlor 
curulns to those husky iron reinforce¬ 
ments you see in concrete walls 
By wire we mean the clothes line, the 
radio aerial, guy wires on 
poles and fences as well 
as Insulated wire on power 
lines, cables, etc 
As to chains — well of 
course there are limits to 
what even a bolt clipper 
will do but when it comes 
to the broken links on a 
tire chain -just reach for 
the bolt clipper and snip 
off the broken cross chain 

Our message to the readers 
of Sc/enfr/ic Amonaan 
must be general because 
this magsrine reaches all Splitting Nut 1 



How Uie clean oil ia separated from the solid mailer and washing selntion 


To those of you Brass Curtaui Rod 
who areunfsmilut 

with these tools just imagine a device so 
powerful that it will cut a quarter inch rod 
as easily as the ordinary nipper euta the 
amall wire on a radio aet Imagine a two 
handed tool multiplying man power 
seventy times. Imagine splitting the nut 
of a bolt in one operation with moderate 
effort or snipping off a wagon bolt almoat 
as easily as a pajr of scissors cuts a 
piece of twine 
Every hour of every day 
some man somewhere is 
laboriously wasting time 
making work out of a job 
that should be done with 
a bolt clipper If you use 
tools or if you employ 
men who use tools we 
suggest that you write 
to us or to your tool sup¬ 
ply dealer for booklet 
describing the Porter line 
of cutting tools Write 
to dealer or to H. K. 
i Porter, Inc , Everett, 
1 Br.k. Drum Mass , U S A 


A SimfUe Method of Reclaiming 
Old Crankcase Oil 

The iremrnHoiis waste of fiMid material 
that IS going on all the lime, due to throw¬ 
ing away the drainings from automobile 
crankcases has impressed Itself upon most 
automobile owners In city garages, these 
drainings are sometimes worse than useless 
at the present time for city ordinances pro¬ 
hibit throwing them into the sewers, and 
they become a burden on the hands of tiie 
garnge propnelors. 

With a very general interest in the subject 
in the last few years, and the development 
and use of numerous oil purifying devices, 
the amount of this waste is being rapidly 
reduced It was the good fortune of Mr 
r, D Miller, Associate Agricultural Engi¬ 
neer of the Alnhaina Polvterhnie Iiislilute 
to have worked out a proi ess for rcrlainiing 
the drainings, that is simple, inexpensive and 
effeiine, and that can be used to handle 
them in small or large amounls as miv be 
required llie process seems to be capable 
of siieli general application that evert drop 
of oil that IS drained from n crankcase any 
where, can he profitably saved ami returned 
to a eondilion of usefulness equal to lhal 
of the new oil Whether this eslimale of the 
process IS correct, remains for the reader to 
judge and for developments to dclemiine 

As a preliminary to the description of the 


briefly an older process, of which the new one 
IS a development. As this older process scetns 
to have originated with the De La Vergoe 
Machine Company, makers of Diesel engine* 
In New York City, it may be designated as 
the [>e La Vergne process It has been used 
with good results in some cate*, and In 
others, it has been a complete failure With 
oil from the army living machines, it ha* 
been used siKcessfully, apparently on ac¬ 
count of the quality specified for both the 
liibricaling oil and for the motor fuel or 
gasoline It has not been found to work out 
fiatisfactorily with the general run of auto 
mobile crankcase drainings, on account of 
two difficulties One is that some of the 
oils being used will emulsify when an at¬ 
tempt IS made to treat them 111 this way, the 
rrsulting mixture of oil, treating solution and 
sludge being a hopeless mess, impossible lo 
separate in a practical wav The other is 
that the temperature of saluralcd steam at 
atmospheric pressure is not sufficient lo 
volslilirs; the heavy krroacne-like constituents 
of commcrnal gasoline that are absorbed by 
the oil The result is lhal even if the oil 
does not emulsify so that it can be treated 
witli some measure of suci css. the product l» 
thin and lacking in body, whereas in order 
lo be entirely siiccosaful, a reclamation 
process should restore the oil to its original 
body as a new oil, by the compleie removal 
tContmurd on pagr J.tO) 


Barnes Eaectric Bench 
Scroll Saw 


W.Fand John Barnes Ca 


CORROSION 

There are as many causes as 
there are phases, types and 
effects of It. UNISOL corrects 
corrosive conditions as soon as 
It IS introduced into boilers. 

UNBOL MFa CO. Jeney Oty, N. J. U.S, A 

Smc. UsRsr & 0> . Ltd . SiDdapAre. S S 
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nililil 





j4 i» the cleaning tank, in which the oil Is treated and separated from Ita aoUd 
Imparities. B U the steaming Unk, in which the absorbed gasoline is rarrled out 
of the hot oil by means of steam 
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DANDRUFF? 
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Do something about it! 


IDandruff is a danger signal. If you have it you 
should do something about it 

Perhaps you never knew it before, but dandruff is a 
germ disease. It spreads by infection from personal con¬ 
tact, as with the common use of combs and brushes. 
Children, for instance, are never troubled with dandruff 
until actually infected by some contact. 

Dandruff is a disease difficult to cure but easy to check. 
It has a tendency to reappear, unless properly treated, 
and often brings with it the possible loss of hair or 
actual baldness. 

The ideal treatment to combat dandruff conditions 
is the systematic use of Listenne, the safe antiseptic. 

We have received hundreds of unsolicited letters from 
Listerine users, who are most enthusiastic in their claims 
for what Listerine will do in this way. If you are 
troubled with dandruff you owe it to yourself to try it. 

The use of Listerine for dandruff is not complicated. 


You simply douse it on your scalp, full strength, and 
massage thoroughly. The effect is antiseptic, cleansing 
and healing. And you will be amazed to see how this 
treatment, followed systematically, combats dandruff. 

Moreover, Listerine will not discolor the hair nor 
will it stain fabrics. 

Not only men but women have become devoted users 
of Listenne for this purpose —women, particularly, since 
bobbed hair has been in vogue and has made them more 
conscious of dandruff if it happened to be present 

Try Listenne some evening when your scalp feels tired 
and Itchy Dandruff is probably causing the trouble. 
Apply it generously and ^en massage vigorously You 
will find it a stimulating tonic for the scalp, and m addi¬ 
tion to combating dandruff, you will hnd that it adds that 
luater and softness to the hair that is so important a part 
of being well-groomed .'—Lambert Pharmacal Co , St. 
Louia, U. S. A. 


LISTERINE 

—and dandruff simply do not get along together 





PiCTuRM of pro-telephonic times 
seem quaint t(^y. In the streets 
were horses and mud-splashed bug¬ 
gies, but no automobiles and no 
smooth pavements. 

Fifty years ago homes were heated 
by stoves and lighted by gas or kero¬ 
sene lamps. There was no domestic 
steam heating or electric lighting, 
nor were there electric motors in the 
home. Not only were there no tele¬ 
phones, but there were no phones 
graphs, no radio and no motion 
pictures. 

The telephone permitted the sep¬ 
aration of business office from fac¬ 
tory and made possible the effec¬ 
tive co-ordination of sndespread 


activities by a centralized organ¬ 
ization. It changed the busmess 
habits of the Nation. 

The amaang growth of the coun¬ 
try in the past fifty years could not 
have come had not science and in¬ 
vention supplied the farmer, manu¬ 
facturer, business man and family 
with many new inventions, great 
and small, for saving time and labor.I 
During this period of marvelous in-' 
dustrial progress, the telephone had 
its part. It has established its own 
usefulness and greatly accelerated 
the development of the industrial 
arts which have contributed so much 
to better living conditions and to the 
advancement of civilization. 


The coagulation of the contained- solid matter br 
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SYSTEM 


III ITS SSm-CBNTBNKIAL YEAR THE BELL SYSTEM t.OORB~rOK- 
WARD TO COHTINDBD PROORBSS IN TELEPHONE COMUUNICATIOH 





ROTARY PLANET CHART 

with tlM n«w roMry PLANET CHART, (ood unti 

E. J. BUNKER Bantleyrille, Penna 

PATENT FOR SALE 
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Colored J 


Figuring, Checking 
Underscoring and 
MarkingBlueprincs 


New Lathe 
Catalog Free! 

Shows strtas an<J uses from 
smsllcic Bench Ltthri to Largest 
™ Fsaoty Frociactioa 5iw 

The New South Bend Lathe 

is heiriec. ttiongct, hsf crtaicr belipower— 
ecgiul in accuniTtosnrlsihcbuiIc Wtiicfor 
Ft»e Catalog Easy Parment Plan If daiuad. 
Sootti Bmd Latha WoAu 


in the new prorea* which wr will now 
deaenbe, the aolid matter and the aliaorhed 
motor fuel or gaaohne are removed in two 
diatinrt operaliona The difficulty of emiilsi 
ficalion la entirely avoided, and the gaaohne 
ia completely removed, so lliat the oil is 
entirely restored to its original bod) us a 
new oil The diffiouliiea monlioned in the 
treatment of ordinary crankcase drainings 
are overcome enlirel) The first operation is 
the removal of the solid matter by a chemical 
washing and settling treatment. The second 
is the removal of absorbed gawdme by 
steaming at a relatively high temperature 
The successful treatment of an oil having 
a strong tendency to emiilsifv. depends upon 
the discovery that emulsification of the oil 
with the treating solution does not occur so 
long as there is no contact between the two 
in a free liquid surface, such as where there 
are bubbles of steam or air passing through 
' the intermingled liquids The contact neces 
aery to obtain the coagulating action is oh 
lamed by introducing the treating solution 
beneath the aurface of the oil in a broken 
stream, in the center of the treating tank 
The Bolution passes down through the oil, 
settling out at the bottom, where it is with¬ 
drawn as fast as ft enters, to he returned 
above and to pass again through tlie oil 
This prodiicea a circulation of the oil, down 
in the center and up around the outside, 
so that the entire mass of oil is lirniighi 
into contact with the solution There is also 
a tendency to leave the coagulated solid 
material at the bottom of the oil in this 
circulation, on account of the relatively slow 
motion in the outer parts, where the oil is 
rising The liquids arc heated before the 
washing is begun, and kept hot not only 
during the washing, but long enough after¬ 
ward to permit the solid material to settle 
while the oil Is thin, os It it, while hot. 

This part of the proceot is illustrsted in 
the accompanying diagram, /f It an electric 
disk heater, for beating the contents of the 
unk, a gear pump is shown for taking the 
solution from the bottom up to the nozzle 
above, from which it passes down tbough 
the oil in a broken stream After the treat¬ 
ment end settling, water is run in below to 
run off the cleaned oil, which posses over 
the upper rim of the unk, into on annnlsr 
port marked ‘'oil overflow rim,** This is 


open at the lop. as is the tank, allowing the 
(111 to pass over, and permitting easy access 
and visual inspection of the oil as it comes 
over From the overflow rim, a spout drains 
tile ml to a receiving vessel. The sludge is 
best removed hy dipping, after the last of 
the oil has been run off On account of its 
thick, sluggi-h nature, much lalior in clean 
ing IB avoided by keeping the sludge out of 
the overflow rim as far as possible Arrange 
ment should be made to catch the oil stream 
111 a separate vessel on the hrst appearance 
of the least particle of the sludge, an that 
the Oil previously rurt off remains entirely 

In the diagram, B illustrates the apparatus 
used for gelling nd of the kerosene like 
constituents of tho gasoline that have been 
absorbed liy the oil. The removal of those 
constituents, known as the “heavy ends” of 
the gasoline, completes the reclamation of 
the oil The oil Is heated up to s tempera¬ 
ture of 350 to 380 degrees Fahrenheit, and 
from the lime it la a few degrees above the 
boiling point of water, steam Is blown 
ihroiigh it Any water coming over with the 
steam IS caught In the water trap, and the 
steam is at the same time superheated to the 
temperature of the mi The exact tempera 
ture to which the oil ahould be healed de¬ 
pends upon the drainings and up<in the body 
desired in the reclaimed ml, the body, or 
thickneaa of the oil increasing with an in¬ 
crease in the temperature When the nil has 
reached the right temperature, the heat and 
steam are shut off. and the oil is allowed 
to cool, when it is ready for use. Care 
must be taken not to aliul off the heat from 
the steam generator without admitting sir 
to the steam line leading to tho oil tank; 
otherwise, the condensation of steam within 
the generator will draw over the oil, into 
both the water trap and the steam generator 
Three quarts or more of tho good oil will 
be recovered from four quarts of ordinary 
drainings 

A simple apparatus that has been found 
very effective for treating Kuall quantitict of 
oil is shown in the first half-tone. The 
washing is carried out in a ten-quart pafl, 
provided with a spout at top and an outlet 
with shut-off cock at the bottom. The upper 
tank contains washing solution. The flow 
of solution from the upper tank is regulated 
by a cook, and the flow from the ten^qaatt 
pail is n^uiated to that it jmt MoMai 






^ iwCT tBA. Tlw Hhitign li 

lA ihi piii balow, wMcti U ooc««kiii- 
a% fMKptiad back Into the uppar tank. Attar 
an ovarblght settling, the clean qU i« run out 
of the pcdl as illustrated in the second half¬ 
tone, by forcing tvater into the bottom of the 
^1 of treated oil, thus floating it up. 

Tbe steaming tank is made of a five-gallon 
kerosene can. A woU-crlmped and soldered 
can has been found to bold, although the 
solder softens at temperatures to which tbe 
oil is raised, but all joints of this lank were 
brased, for safety. 


Con Sutr$ Be Seen by Daylight? 

Fhom lime to time within recent months 
we have noted numerous letters in various 
acientific publications, oonoeming tbe visi¬ 
bility of stars In the daytime, especially 
from wells and mine shafts. There seenu 
to be eonslderable mlsconcepuon in this 
connection. Thousands of people have seen 
one of the planeu, Venus, in broad daylight, 
but Venua is not a star. .Stars are not visible 
to the naked eye, either from the boiiom of 
a well or from a sUo. They are too faint. 

In a recent issue of Popular Astronomy, 
(March. 1926, Norlbfield, Minn ). Prof C C. 
Wylie of the University of Iowa makes out 
a rather amusing case against the alleged 
daylight visibility of stars Professor Wylie 
had previously challengml the oft-repeuted 
assertion that certain stars could be seen 
from the bottom of silos In reply an Indl 
sna reader then made the claim that if the 
Professor would come to his home he would 
convince him of his error hy taking him to 
a 70-foot silo. “I myself have plainly seen 
Ursa Major, Algol and Capella in the early 
afternoon of a September day." lie wrote, 
naming the exact date of their observation 

The Professor suggests that wimeonr try 
this experiment in agricultural astroiiomv in 
September, since lirsa Major at the lime 
named was 4,5 degrees from the senitli. and 
he says ho doubts whetlier the silos in that 
region lean at a 45-degree angle' Also at 
the dale and hour named, Capella and Algol 
were below the Imrizon. He then explains 
the customary manner of showing a curious 
and eager amateur astronomer the stars from 
the bottom of a silo. Of course the Insn 
cannot see the stars, so he is coaxed to lie 
down and view the sky upward ihiough an 
empty coat sleeve, the coat being well 
wrapped aJioul his head A bucket of cold 
water is then poureil down the sleeve 

Professor Wylie then makes the following 
unequivocal statements. 

"1 Men with years of experience in mine 
work report never hsving heard of anyone 
seeing a star by dayliglil from a mine shaft 

“2 The silo, or mine shaft, does not 
change the contrast between star and sky 
background. The lelescojie changes it hun¬ 
dreds of times. From daylight work with a 
telescope it can be computed that Venus is 
the only ‘star’ bright enough to be so seen 
without changing the contrast. 

“3. Daylight observation of Venus from 
rooms with high southern windows indicates 
it must be about 30 times as liriglit as Vega 
to be observed by day without optical aid. 

“4 In the evening, the fixed alars are 
noticed from a high window of a darkened 
room, or from a silo, at a^put the time they 
can be seen from anywhere out of doors 

“As far as I know, no observations have 
been taken especially to anawer this ques¬ 
tion. We have many facts gathered in con¬ 
nection with other work; but considering the-- 
number of educated people ready to believe 
stories such os this one from Marion Clonniy, 
Indiana, it would seem worth while for some 
one with access to a high stio, a mine shaft, 
or a ull chunriey, to make a few observa¬ 
tions. I would suggest the observation of 
Some bright sonith sur. such as Vega, when 
it it on tbe meridian in twilkght. Record 
flint, the time it ia seen over the silo or 
chimney, and saoond, whether it con be 
seen from outtioors inmodlately after noting 
tka thno.^ Ckintlnue until tho atar ia lost in 
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(^an anjr investment offer more? 
Your money is precious—will you be 
satisfied with less? 


Science and Money 

Bonds—A Technical Consideration 


Guarantee of *65 
for every *1000 you 


a year j 
invest/ j 


^Ihat is what you buy when you 

buy Adair Guaranteed 6^/2% ^onds 

An uninterrupted income of $65 for every $1000 you 
invest -both interest and principal unconditionally ^Juaran- 
teed by the Adair Realty & Trust Company, with capital, 
surplus and profits of $2,500,000—and approved for insurance 
by one of the strongest Surety Oimpanies in America. 

No bond oould ba safer—amply seoured by a closed first mortgage upoa 
loeome producing properties, ideally located—backed by a record of over 6o 
years without loss to any investor. 

Mail tht mupaa today for dotaiUd information and cnrrtnt offtringt. 

Adair Realty 

(S-Trust Co. lhunded]8ta 

CAPITAL, SURPLUS AND PROFITS Ji.500000 

Haalay Balldiag. ATLANTA Paekard Belldlaf. PHILADBLPHIA 

ADAIR REALTY 4 MORTGAGE CO . /a. 

J70 Madiaoa Ave . Naw York City 


I 


- ■ .-T'- 

PROTECTION 


OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC¬ 
TURERS PROTECTED AGAINST 
CLAIMS OF INFRINGEMENT 


MERIC/IN 4-0 n 

I Patent ppoTccTiotf II 


The use of fhl^ insLKnia on letter heads and in 
advertisement! will tend to ward off patent troubles 


The faithful performarue hy ns of i wry contract u-e issue is also guaran¬ 
teed by the Independence Indemnity Company, with assets of $8,000,000 

AMERICAN PATENT PROTECTION 
CORPORATION 

Incorporated under the l.iu r of the Slate of New York 

25 BROAD STREET 
NEW YORK 


By Henry C. Trundle 


F inancial e»i>c(llency Ims brought many 
types of bonds uiMin the niarkel First 
invegtors arc bewildered by llie maze of 
varieties m security oflenngs, and often funds 
are not properly invested because of the luck 
of knowledge of technical differences, market 
considerations and personal requirements 
Until tlio Liberty Loans came along, bonds 
were familiar practically to only the rub 
As a part of the war program it was desir 
able to interest everyone finanriallv Like 
wise It was necessary to call upon the person 
of moderate means to subsenbe to these 
Loans, for the rieh alone could not raise the 
money required to eondiiel the war Thus it 
was that bonds were issued in dcnoniinalions 
as low as $50, and even sold 011 tin partial 
payment plan Si new was the idea id bond 
ownership, that many neglected to < asii tlieir 
interest coupons and others considired their 
purchases purely as gifts to their country 
Hugo amounts of Liberty Bonds were sold 
rapidly, revealing a new type of investor 
Capitalizing their experienep, linanciers 
adopted the policv of issuing homis in $100 
and $500 denominations, as well as in the 
usual $1,000 pieces 

Quite naturally the obligations of one's 
country are regarded by its rili/ciis as of the 
dioicest quality In the I mie<l Stales 111 
the Hritish fanpire or in other eminirirs of 
good hnancial standing, llierefore govern 
ment sceurities will he found in h< selling 
higher than any other class of domesUi 
offering The credit of nations is based 
upon the ability to levy and tolbsit taxes 
sofficicnt to pay expenses and interest If 
the national wealth is large and if the gov 
ernment is fundamentally sound, the safety 
of such issues is unquestionable and will be 
reflected in the market price 

Wide Fluetnation in Foreign Bonds 
The unfamihanly of investors with the 
resources, customs and people of foreign 
countries makes it necessary to induce Amer¬ 
icans to extend a credit through higher rates 
of interest or other considerations War 
threats and declining money values, ot cetera, 
recently have caused much apprehension to 
the holders of foreign bonds, resulting in 
wide fluclualions in price Only m a few 
instances in the history of foreign loans, 
however, has actual default occurred As 
It may he necessary to seek external credit 
again, nations see to it that their outside 
debts arc paid, wlialover action they majj 
lake regarding their internal obligations 
Bankers are sincere in their slatemenls that 
investors will realize loo late that in the 
present years many opportunities were offered 
them in foreign government and industrial 
bonds to obtain exceptional security and 
high yields at ridiculously low cost Already 
some of these bonds are selling 10 and 20 
points above their levels of a year or two 
ago. 

Tltose who do not like United Slates Gov 
ernment sccumies because of their low re 
turns or foreign bonds because of their un 
eertainties. but who do prefer the oblige 
tiona of governmental Wlies find in stale, 
county and city bonds both the safety and 
the income yield they desire Surh bonds 
are purchased principally by persona living 
within the borrowing districts, and have 
tlierefore a limned market 

Posaibly the next preferred inveslmenls 
are real estate and railroad bonds Tins 
department has only recently diseussed the 
excellent character of real estate mortgages, 
so wte will turn to the latter type Huge 
sums wore required to finance the building 
of transcontinental rail systems and the money 
was obtained at then very attractive rates. 
Because of the scarcity of investment oppor- 


tunnies, and the largo potential earnings 
capacity of the companies, railroad aecuri- 
ties soon gamed for themselves a strong 
position winch as a class has been main 

The outgrowth of railroad development 
and national progress has been industrial 
txpansion and consolidation Money require- 
iiicnts for llicsc were larger than the private 
fortunes of the business builders. The public 
therefore put up the necessary capital, ac 
cepting ns security the bonds of the com¬ 
panies The hazards nf business are such, 
however, tliat all investmenta in industrial 
Imnds have not turned out well, finally, nor 
have tliry been entirely satisfactory during 
the time of ownership Depressions in spe¬ 
cific lines, eompeliiion. or errors in manage 
nienl polirv are frequent enough so that it 
IS absolutely nreosaary that investors con 
aider carefully ihrir proposed commitments 
and that purcliases of industrial issues be 
moderate in relation to the total account. 

Public Utility BoimIs 

Dependent somewhat on industry, and yet 
not enough to encounter dllfieultics in hard 
times, the busincse of publie utility com 
panics is remarkably stable The services 
provided hv surh eompanies—electricity, gas. 
water, transportation and ire—are essentials 
of evert dat life, and as these are provided 
|ira( lically without competition, full oppor 
liinilv IS given to build up a Large eatntag 
ptiwer In eonlrasl to the hiatory of rail 
roads, imhlir utililies have been developed 
with legislative approval, avoiding the ex 
peiisi of legal cniangleroenU They now 
are condurted under the general supervision 
of state rommiasinns. winch fact is assuring 
to the cautious Llrctrlc and gas plants and 
water works operating under local manage 
nient in small communities ate being re¬ 
placed bv interconnected systems which take 
in hundreds of cities and which are directed 
by men of great administrative and financial 
cxpericnLe The service obtained is better 
and cheaper To arxiomplish the necessary 
cunsolidsiions and to finance the new con 
Btrucliuns billions nf dollars are required. 
Bund offerings of public utility companies 
have been in profusion in recent years and 
future requirements appear to be as great 

In principle, the hrst mortgage is the best 
hpcurity allhougli it is evident that the 
promise to pay of one person might be belter 
tfian the secured olillgatton of another per¬ 
son A first mortgage bond has a first claiip 
on tlie properly of the rompany, ss well as 
upon the earnings Usually mortgages are 
placed to only .50 to 80 percent of the prop¬ 
erly valuation In earlier times 11 was ous 
lomarv In limit the amount of bonds that 
could he issued through a “closed” mortgage 
This has hindered development berause it 
has been impossible under the terms imposed 
to use additions and betterments as col¬ 
lateral for further financing. It is the 
modern method to have “open end” mort¬ 
gages which allows companies to issue bonds 
up to say 80 perrent of the total property 
valuation, provided earnings conform to cer 
tain requirements 

Surh names as “First and Refunding," 
“First Lien and General,” “Collateral Trust" 
and “Debenture" are frequently used In 
modern financing, but bonds so named may 
not aetually be as well secured as they 
appear Due to file inalnlily to always be 
able to place a first mortgage on a property 
because of prior encumbrances, and due to 
the aversion to second or tenth mortgages, 
such mortgages are camouflaged through the 
titles "First and Refunding,” ef cetera. An 
analysts will show that the first claim is only 
on a small part of the property, the real 
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MctiHtT < /tmlor'«}«im on the haUuoe. 
In oomplex situation* it is preferable to 
(iepotit bonds and/or stocks of constituent 
companies and issue a “Collateral Trust" 
bond aKBinst them. They may therefore be 
in effect a first mortgage and can be pur¬ 
chased safely with discrimination. “Deben¬ 
ture” bonds are the unsecured obligation to 
pay. and are used by companies with strong 
credit or by those witli no assets to pledge 

An entirely new development is the 
“Equipment Trust” Certificate wtiirh is used 
by railroads and motor bus companies to 
finance the purchase of rolling stock If 
these oerlificatos are issued under “The 
Philadelphia Plan," they are getfernlly re 
gardod as of prime quality. Under this 
Plan, the company pays down say 20 percent 

amount of the ceriificales eacli year Title 
to the equipment is vested in a trustee until 
final payment la made The comiiany is 
required to keep-the equipment in good con 
dition during live life of the loan. It is 
evident, then, that the equily is increased 
as fast as the conlfieates are paid off In 
olher words, there miglil he hut 1100.000 of 
ceriificales oulatundiiig, secured by equip 
mrnl worth two or tliree million dollars 
In the event of default it is a simple matter 
to run the locomotives, freight cars or busses 
over to a new purchaaer and receive pay¬ 
ment for tiie indebtedness 

Exercise Your Conversion Privileges 

All companies cannot find a buyer for 
their securities with the same readiness, nor 
at the same favorable price. It then he 
eomea nooeasaty to add features winch will 
carry an appeal sufficient to attract investors 
The disadvantage of low returna from gov 
ernment and municipal bonds Is overcome 
through their being tax-exempt. Another 
familiar feature is the right to convert into 
slocks For instance, the Debenture Ronds 
of one company were sold to the public at 
a pnee of 100. Convertible into common 
stocks these bonds attained a price of 172, 
fluctuating in direct relation to the common 
stock quotations Incidentally, nillliuns of 
dollars have been lost by investors who failed 
to exercise their conversion privilege, or 
who neglected to sell their bonds prior to 
the expiration of such nghts This loss is 
inexcusable since every effort is made by 
companies, newspapers and investment houses 
to bring this matter to the attention of the 
bond holders. 

Still snothcr feature which is used exten¬ 
sively IS the right to redeem the bonds at 
a price several points above par, either by 
call by lot, or by redemption in part or as 
a whole This option is inserted by com¬ 
panies which believe they can borrow on 
more advantageous terms at a later date 
This feature has made it possililc for invrs 
lors to speculate mildly, without in any wav 
considering their inveaimenls as u specula 
lion. For example, $2,300,000 Kingdom of 
Relgium 7 Vj 8 are drawn by lot for payment 
each Juno at 115 These bonds at one time 
sold in the 80’s and if one was lucky, one 
could have had his bonds paid off at 11.5. 
and purchased others of the same issue at 
say B5, a clear gam of 1300 per bond At 
no lime during these transactions was there 
any change in security value Roiida with 
this foature were in demand'and many com¬ 
panies were thus enabled to finance them- 

Somellmes instead of converalon privileges 
or attractive call feature*, a bonus in the 
form of shares of common stock is given 
with each bond. Or a warrant may he 
attached giving the right to purchase stork 
at a fixed price within a certain period. 
The purchasers of one such bond were re¬ 
cently agreeably surpriaed to find that they 
could sell their warrants for more than the 
onginal coat of the bond and tliey were 
further fortunate in having their bonds 
called for payment at 104. As iniereat had 
been paid at the rale of aix percent in the 
meantime, the investment turned out to be 
moat prnfhable. 

Vftftiv nf th« rw\tnre 


ToCrateUsers 

'Weyerhaeuser 
now introduces 

Xut toSixe* 
Crating Lumber 

O N top of the savings they have already ef¬ 
fected for the industrial men of America, 
Weyerhaeuser now comes forward with a still 
further contribution toward economies in crating 
and transportation costs. 

Briefly, it is this:— 

To the manufacturer who has standardized, or 
who can standardize, his crates, Weyerhaeuser is 
prepared to furnish Crating Lumber Cut to Size. 

This Weyerhaeuser Cut to Size Crating Lumber 
is of standard kind and grade as specihed for the 
individual crates. It is cut to the required length, 
width and thickness for each individual crate 
and is shipped in bundles ready 
to assemble. 

Weyerhaeuser Cut to Size Crat¬ 
ing Lumber is prepared only at 
the Weyerhaeuser Mills. It can be 
supplied only in carload lots. And 
each car contains all the pieces 
needed to make a specified num¬ 
ber of standard crates. 

There will always be some man¬ 
ufacturers and shippers who will 
find it necessary to buy their crat¬ 
ing lumber in bulk and do the cutting up in their 
own establishments, and to these Weyerhaeuser 
offers a dependable supply of ideal, light iveight 
woods in grades best suited to their purpose. 

But the man who can and will follow the 
Weyerhaeuser Crating Service every step of the 
way, including this new Cut to Size oflFering—may 
expect Eight Specific Savings (and maybe Nine) as 
enumerated in the right hand column. 

It is worth thinking about. We invite your cor¬ 
respondence. 


ACarloadof Lumber it about 
25,000 Board Feet. Buy 
your Creting Lumber from 
Weyerhaeuser Cut to Sice. 

AO good crating piece*. 

No waste. 

No dead freight lo**. 

No labor oo«t for cutting 
up lo your chipping room. 


Savings 

Sarinj? No. 1 

No freight on waite You pay fr*lg 1 
only on the finished pieces, the was 
that develops m the cutting up pro 
CIS is disposed of at the source 

Saving No. 2 

Lowerlumhercostspercrate Wey« 
hacuser Cut to Sue Crating Lumbt 

Therefore a WcverharuacrCMt lu Su 
Crate ts stnctly a “one profit'* crate 

Saving No. 3 

Lower lal»or cost per crate Were 
hacuser Cut to Sire Crating lumber 
worked up by men who specialiie i 
doing this one thing for hundreds < 


Saving No. 4 

Lower overhagd coft because U cuts 
the “no profit" operations of a ship- 


Saving No. 5 

LtMwalaht perem* W»v*fh»«uier 


•hip menu 

Saving No. 6 

L«m lumbvT p«r CT»t« Wi 
Cndna Enalnwn know t 
tgicUnt cnit« with ■ li 
lomlwr-oftan lOK to 3( 
berth.n manv‘hippai 


Saving No. 7 


gvt but specifically better pro- 
n for the merchandise packed 


Soving No. 8 


Saving No. 9 


■WEYERHAEUSER FOREST PRODUCTS 

SAINT PAUL* MINNESOTA 

PradtKtn for induitry af patum «»d/laii lumtar, factory trades for remanufacturint, 
lumhar far toxinf tsftd eratimf, ttructaral timbers far industrial buildinf And each of 
these items in the species and type af wood best suited for the purpose 
Also pradsscers of Idaha Sad Cedar pales far telepheue and electric transmission lines 
Porw* Pniuott an diiUibatwItliTOaCh tiMMtabllilMil trad. ab»*el. by ih. W.r.rh..o.«r Seloe CompwiT. 8 pok*i«.W 
Im U »8 So. La Ml* St-.CUoMoi BO BrtMdwiy, N«w York. Uiuntioo Bid 


■! udSOb Plytnoolb Bid* . I 
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Motoritta 

Carry a Bailine 
Autowline in your 
car and lalcguard 
your ipare lire wilh 
Powerileel Autow- 
lock. Bolh are 
made of Yellow 
Strand. Aak your 
acceiaory dealer. 


Sinews 
of Industry 

Without wire ropes Industry would be muscle 
bound —almost helpless 

Wilh wire ropes, the crane, derrick, elevator, doiikev 
enilne become fltxibh handling devices of inconceiv¬ 
able value. 

For 50 years, Broderick & Baseom Wire Ropes have 
been serving Industry faithfully and well. Yellow 
Strand Wire Rope is the highest of ell high grade 
ropes When developed 30 years ego, it established 
a new standard which has ne\er been ciccllcd The 
strand painted yellow is your protection. 


BRODERICK & BASCOM ROPE CO. 

B43 North First Straat, St. Louis, Mo. 

omeurni Wmtnu, 78 Warren St. Naw York City 


Ifellow Stmnd 

WIRE ROPE 


Keep I, 

your muscles 
limber/ j 

W ORK the stiffness out of lame, sore mus¬ 
cle* with applicarioiis of Absorbme, Jr i 
Tbt magic battle quickly takes the atlie away i 
from tired muscles — makes tiitm fctl new 
a,gain 

Absorbme, Jr wakes up tilt Circulation It ' 
comt»ts congestion Before you know it you , 
axe fit again for work or play i 

Absorbme, Jr is equally effective fur rircd 
feet —blisters — callouses —cuts and bruises 

AtalUr»u>it>’,tf!\^rt«ipa>d 
SeKOftr jfrt! Inal bcItU 
Vf F YOUNG, Inc.. Springfield, Utss. 


Riaaaiai for the ortUnary foveator, wbo Mem 
to concern himaelf only with price and yidd. 
Tfaeae factors are based directly on security, 
marketability and other specialized features 
such as tax exemption or legality for invest¬ 
ment of trust funds. Another determinant 
of price in the case of United Stales Gov¬ 
ernment bonds is the specialized use, for 
instance, to which they are put by banks in 
securing circulation of money Many rail¬ 
road bonds are “legal for investment" for 
certain funds and have therefore a demand 
in excess of their actual investment allruc 
tiveneaa; that is, they are purchased in pref 
erence to induainal or public utility issues 
of equal quality or of better income yield 
simply because the latter bonds cannot be 
purchased due to restrictions by law. On 
the other hand, bonds for which there is no 
specialized demand, or those issued bv small 


cot»pa]di!i8, nuy adl far-MtrW 
worth giving a high yield. It ia • foUacy, 
also to conaider "Hated*’ oa more aafe than 
"unlisted" bonds, and inveatora frequently 
pay tlirough a amaller return for the privi 
lego of seeing daily in the newspaper* the 
records of transactions. In moat oaaes "the 
market” for listed and unlisted bonds u 
exactly the same—the invealment house spon¬ 
soring the issue—and it makes no difference 
if the dealings are published or iwt. The 
security is not improved nor does the listing 
of a bond create a market of itself. 

In order to build up a satisfactory account, 
inveatora siiould analyse their Individual re¬ 
quirements and make aeleetiona to oonfonn 
to them Dlverslficalion in type. In maturity. 
In marketabtlity and in geography will in 
most cases avoid risks and Insure the ntaxi- 
mum benefits of safety and income. 


The Heavens in May 

By Professor Henry Norris Russell, Ph. D. 



Protection 
Doubly Assured 

B efore investing your surplus funds, 
i.ike the precaution against loss by 


Eliminate the Loss 
in Investments 

1 or afrer all good investment opportunl- 
IILV predominate Caution, Care. 
Investigation will revc.il safe and profit- 
■iblc channels lor your surplus funds. 

TKr Flminctal Article thar Bppemrs In 

the May iuour of Marprrs Mafoxl^will 

Harpers 

MAC A^Z 1 N E 

49 East 33ril Straat, Naw York, N. Y. 


lOo'oloek: May 22. 

At o-otoek: May 80 

The hemrt ffiwn are In StandnH Time When local summer time Is In effect, they 
must be made one hour Utcr: 12 o’clock on May 7, etc. 

NIGHT SKY: MAY AND JUNE 



Tbe Heavens 

T his month, vre find Saturn in the south¬ 
eastern aky, )u*t to the left of the star 
Gamma Librae (marked nn our map) and 
a little below it Tbe planet is so much 
brighter than the atar that it will take a 
■K-cond glance to detect the latter 

Perhnpa an easier way to identify the 
planet is to look for it a little above the 
line joining the bright stars, Antares and 
Spica and much nearer the former. 

Scorpio and Virgo arc in the south Above 
them IS Bootes, and below is Centaurua, 
whose brightest stars, pointing westward to 
ward the Southern Cross, can be seen at 
this season from points within the tropics 
Leo is in the west and Hydra in the 
aouthweat. Gemini and Auriga are setting 
in the Tjorthweat Ursa Major, Draco and 
Ursa Minor are high in the north. Cygnus 
and Lyra are in the northeast and Aquila in 
the east, with Hercules liigher up and 
Ophiuebua in the southeast. 


Mercury is a morning atar all the month 
and i* eoally viaible at it's begimrini, rtaing 


at about 4-15 a.m. He remains in sight tlD 
the middle of the month, and is then gradu¬ 
ally lust from the obMrver’a sight when 
dawn steals across tbe sky. 

Venus 18 also a morning star, rising abotU 
3 am in tbe middle of tbe month and Sa 
very conspicuous. Mara rises much earlier 
—near 1 a M. at the beginning of the month 
—but still counts as a morning star Jupiter 
gels above the horizon about midnight and is 
conspicuous In the esrly morning. Satarn 
is in opposition on the 14th and ia to be 
found us already described. Uranus rises 
about 2 am and Neptune seta near 11 P.M., 
so that neither is very well placed for obaer- 
viitlon. 

Tbe moon is in her lost cpiorter at 10 P.M. 
on the 4lh, full at 6 p H. on the llth in her 
first quarter at noon on the 19th, and foil 
at 7 A M on tiio 27th. She is nearest the 
earth on the 7ih, and farthest away on the 
19th. 

Dunng tbe month she is in oonjunctfon 
with Jupiter on tbe Sth, Mar* on tbe (kb, 
Uranus and Venus on tbe Bth, Mercury tM 
the lOtb, Neptune on the ISth, and Satan 
on the 26th. 
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AjM>tli«r Solatton to the Crede Crouiaf 
Problem 

We thJnk that Mr. Ward fast hit upoa i 
Tory workable ealulian of an important 
problem. We happen to know that the tame 
idee embodied in hit letter it now In opera¬ 
tion at one of the railroad croaalnBt on the 
iMHf Island Railroad; and, in our opinion, 
it it tuch an excnllent lyttem that wo wonder 
tiiat it hat not been Inatolled at more crott- 
Ingt. 

Scientific American, 

Gentlemen: 

I read your article in the Augutt iitue 
of the Scientifio American entitled, 
'Saving the Motorist from Himtelf,’* 
and invitlna the inventive mindt of the 
country to help solve the problem. 

I have been thinking over this since 
reading the article, and have figured out 
a device that appeon to me to be feasible 
and yet not too expensive to install and 
keep up at all-important crossings. 

The devioe consists of a storage bat¬ 
tery placed at or near the croatings 
(within easy soocm of the highway or 
railroad employe who baa charge of the 
installation and up-keep) conneeied by 
a wire runiutig through water-proof con¬ 
duits back from the crossings both on 
the highway and the railroads to s point 
about SOO feet with a switch under the 
railroad track oo aa to make a contact 
when a train is passing over it The 
lines extending along the highway 
should have rea lights placed on posts, 
ao as to be easily seen by the motorist 
when the lights are fiosM on, either 
day or night. The lights should be 
spaced about 100 feet apart, along both 
•idea of the highway, ao that the motorist 
can not help but see them when they 
ore flothed on. 

The lights need not be large, hut 
migbl he aimilor to the automobile head- 
Ugot, only red instead of white. 

A train approaching • crossing from 
either direction, when within SOO feel 
of the crossing would pats over the point 
of contact with the battery and immedi¬ 
ately flash on the red lights along the 
highway on both sides of the crossing. 
T^ li^ta would remain on until the 
train was 500 feet beyond the cmaaing, 
ot until the train hod passed over the 
other point of oontacL 

The idea cf having the lights extend 
book from the crossings SOO feet both 
on the bii^way and railroads is to give 


the motorist ample time to bring hia car 
to B atoj^ before reaching a crossing 
after the lights have been flashed on 
Sliould he be loo ncsr the crosaing to do 
this when the lights arc flashed on, he 
would probably have lime to get past 
the crossing before the train reached it, 
as the train would be 500 feet away 
when the ligiila came on. 

Then, farther back down the highway, 
signs could be placed, warning the mo 
toiist that he was approaching a rail 
road crossing. 

No other signs of any description 
should be placed within this rone to 
detract the attention of the motonat from 
the crossing signs, unless it sliould be 
found neeessary to place a road marker 
within the tone. 

If 500 feet will not extend far enough 
back at crossings on railroads that run 
very fast trains, the point of contact 
couid be placed far enough back from 
the crosaing to make it safe 

The cost of insuillation and up-kcep 
of this type of crossing signal should 
not be prohibitive, and could be divided 
equally between the railroads ond the 
highway department. 

If this type of crossing signal were 
adopted as a standard the country over, 
the motorist would soon become familiar 
with It and would always know when he 
was approaching a railroad crossing, no 
matter in what part of the country he 
was traveling 

The motorist from Washington or 
Oregon driving in Florida would be as 
familiar with the railroad crossings as 
he would be in his own state 

W W Ward. 
Dublin. (,eorgia. 


A Correction 

Some of the cares of an editor and an 
evidence of the possibility of making errors 
despite the utmost caution, is shown by the 
following; 

Scientific American 
In an article of mine published in 
your March issue dealing with the peace 
uses of war gases, 1 note a rather un¬ 
fortunate error The article gives the 
impression that CN and cyanogen chlo¬ 
ride are the same thing, when as a mat¬ 
ter of fact, the only property they have 
in common is that both will produce 
tears. CN it the abbreviation usually 
used to designate chloro-acelo-pbennne 
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For Big Trucks on 
Long Hauls 

Your big trucks on long hauls with few stops should 
be equipped with Non-Skid Hi-Type tires. Their 
performance, while meeting severe haulage condi¬ 
tions has proved their all-around ability to deliver 
long mileage, cushion the truck, and give sure hold 
of the road in various types of service. 

The prime reasons for long mileage are the design 
which allows the tires to keep cool readily- and the 
tough resilient compound—both especially suited 
to long distance work. The formation of the broad 
tread insures safe, efficient road traction. 

Learn more about this special tire for heavy 
haulage and the fine record it is making. See your 
nearest Firestone Service Dealer—Today. 

MO ST MILES PER DOLLAR 

Tlre^tone 

NON-SKID m-TYPE TIRES 

AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 

o l? IcB MaKiHg aHcl Refrigerating 

Machinery 

Corliss & Poppet Valve Engines 

.m"roiid'io THE VILTER MEG. CO. 

AM {lm"“<ltat.T, I? w* nt to ImiLdM IWl" liol!! Clinton Sirmvl Mllwauk**. Wl*. 

^^patentTor sale “ 

METAL CAST PRODUCTS CO. American and Canadian patent rlphta on a 
aM Baitoa Road NawYoiW new metal folding chair. Addroaa, Box 168. 

- Sciemifii. American 



MALLEABLE 

CASTINGS 

Rough or Machined 


ABookThatWillHelpSolye 
Your Sawing Problems 


We ipeclaltie 
malleablca in 
duction. Mat 
operate targe r 


quantity pro- 

nachlne iihops 
1 with their 
It to their ad- 



buainega find it to their ad¬ 
vantage to buy of u« Per¬ 
haps you could do likcwifie. 


Benton Harbor Malleable 
Foundry Co 

Benton Harbor Michigan 


Huther Bros. Saw Mfg. Co. 

Rocheiter, N Y. 


A simple method of working out the frets on a stringed Inatmnsent 


which iM widely used as a tear gas CN 
is a Muliij substance, and lienee is easily 
handled in a variety of ways for iirodiic- 
Ing tears Cyanogen chloride, on the 
other hand is a very volatile liquid 
which IS quite difficult to handle II is 
prodiir.cd in the United Stales Public 
Ilealtli Service method of fumigation by 
hydro cyann anil by adding a small 
amount of bleaching powder to the 
sodium cyanide at id mixture used 
The impression that 1 atlemined to 
convey in the article in queshon was that 
there arc many substances which can be 
used for Ine same purposes among the 
war gases, and that each of these has 
properties which make it particularly 
suitable for various uses 

I trust that you will be willing to give 
space to the correction of this error. 

Truly yours, 

n H Killrllrr 

Out of Style 

■‘It takes all kinds of people to make a 
World,”’ and strange indeed are some of 
their ways We are under llie Impression 
that this peonliarlv shaped head acquired liy 
an old Indian tribe wouldn't go well with 
our modern fashion for hoblird liair—|ier- 
haps that’s why tins custom of the Clayo- 
quels IB no longer in vogue Our corre- 
spoiideiil writes us thus: 

Dear Editor: 

Tlie (. lavoqiioiB. an Indian tribe on the 
West ('oast of Vancouver Island, British 
Columbia, were formerlv distinguished 
bv the unusual and artificial shape of 
their skulls During infanev a peculiar 
ami unnatural elongation was produced 
by placing a board or cradle secured by 
cedar bark tapes on the head and allow¬ 
ing It to remain there until the desired 
conformation was obtained There ap¬ 
pears to have been no mental impair¬ 
ment nor did the natives seem to be 
inconvenienced by their devotion to an 
extraordinary fashion. While the habit 
has been discontinued long since, our 
illustration of an elderly squaw—ob¬ 
tained with groat difficulty at Qualsmo 
village hy Mr B. W Lceson (H M 
Canadian Customs)—gives an excellent 
idea of an ancient native custom 
T. W S Parsons. 

British Columbia 


la Tliia an Original Meliiod? 

When strumming an instrument at aorae 
time you may have wondered how the frets 
were IncAted Here is a very simple method. 
Eafilor, Scientific American. 

I recently had occasion to lay out the 
frets on the fingerboards for some 
stringed instruments. After inquinng in 
a number of places and consulting the 
public library without results. 1 got out 
the old Physics hook and figured out a 
method of laying these out to give tlie 
Chromatic Scale on any string. 

The following is a descriplion of the 
method which is easy and accurate and 
mathemaltcallv correct. 

Lay out a right-angle triangle whose 
altitude is slightly less than percent 
of the base ( .349813 was the figure I 
obtained). From the acute angle, which 
represents the bridge, layout a distance 
equal to the length of the given string, 
with this length as a radius strike air 


arc cutting the hypothenuse, from this 
intersection drop a perpendicular to the 
base, this will be the location of the 
first fret. With this as a radius strike 
a second arc and perpendicular giving 
the localinn of the oecond fret. Con¬ 
tinue to liic twelfth fret which should 
fall exactly in the middle of the string 
It will, if the layout has been aceurately 
made The second octave mther above 
or below can be laid out by continuing 
in the same manner. 

The angle was determined as follows' 
The fat fret “ cosine L X 
The 2nd fret =r (cosine L X )’ 
The 3rd fret — (cosine /. X)' 

The I2lh fret == (cosine L X)” 
This also equals one-half the string, 
therefore I cosine / X)“=% or cosine 
L X ~ {’ H I found this to be 
.9437638. making the angle about 19'- 
IS'-fiO" The tangent of this angle gives 
the altitude of the triangle 
1 made this layout on the polished sur¬ 
face of a bakeliie panel using scratch 
lines and than transferred the loegtioiu 
to the fingerboard of ihe inttrument 
On the actual instrument the distance 
from the twelfth fret to the bridge must 
lie slightly greater than that from the 
twelfth Irei to the other end of the 
string as depressing the string increases 
the tension and the higlier notes would 
bo loo sharp 

J M Dockstader, 

Penh Amboy, New Jersey 


Let's Co! 

From a prospector “in the bush," ss they 
say in Australia, comes a letter which is of 
interest in that it gives us not merely an 
insight into the rather unusual underground 
quest for the beautiful black opal, but an 
insight into the thoughts of a reader in 
the antipodean continent which lies “down 
under" The writer wanu our readers to 



Tht shape of this skadl Is not the 
PtHMliict of nitture bat is proetmd hy 
artifiohU >m«m 
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p«ck up atKi leave for a proapectinct trip in 
New Swth Walea. 

It ia curious how fow people have seen 
an opaL The man in the alrcet con¬ 
siders it unlucky, but to the opal miner 
it IS unlucky only when he has none in 
his possession. Most people are under 
the impression that the diamond is the 
most costly precious stone, but a 
“dinkum” black opal will bring many 
limes the price per carat of the fanout 
diamond; and those who have seen the 
magnifioent display of colors in an opal 
gem will agree that it far surpasses all 
other precious stones in loveliness. 

The finest class of opal w the black 
opal, which hoa a black background, end 
shows beautiful red, green, orange or 
blue flashes, or a oombioatinn of these, 
in fact all tlie colors of the spectrum. 
I>ightning Ridge is world-famous fur us 
hUck opak. 

The geological features of Lightning 
Ridge are very Interesting There is on 
the surface, wluch is much orodeiL a 
thin layer of weathered conglomerate 
with rounded quartz pebbles reminiscent 
of an old sea beach. This layer ia no¬ 
where more than a few feet thick, and 
In many places is totally removed, lie- 
neath this comes a stratum of fireclay, 
baked Uke the ‘'hiacuit" of porcelain, 
and varying from a few feet to eighty 
feet In depth This stratum has been 
subjected to cooaiderahle heat, and over¬ 
lies a stratum of red sandstone about 
ten feet thick. Under this sandstone is 
a remarkable, thin layer of very hard 
sandstone, called by the miners “steel- 
hand’' because of its hardness. Tliis 
layer is very thin, and in some places is 
missing Its greatest tiurkness is shout 
five inches, except in folds and contor¬ 
tions which it often shows The next 
stratum below the “sleelband" is also a 
fireclay which varies in thickness. 

The opal is found in the ‘‘steelband’* 
and in the foot or two of fireclay below 
it. It seems as if the solnlions carrying 
the silica of the opal had come down 
through the sandstone at points or 
cracks, and formed the “sleelhand” in 
irregular layers between the standstone 
and the fireclay below it, saliirnting also 


tile clay for a foot or two in depth, and 
forming “nobbles” pr chunks of opal in 
both. It IS well known that a layer of 
baaalt produced by vulcanic action once 
overlay this country. This basalt prob¬ 
ably supplied the lieatod solutions which 
produced the elfecis visible in these beds 
of clay and sandstone Red iron oxidc- 
is in evidence almost everywhere. 

It must not be imagined that opal 
occurs always as clear gemstones Tin 
gemstone free from sand is the excep¬ 
tion, which accounts for the rarily anil 
coHlliness of black opals Then also, 
black opal occurs in large knobs whirli 
show no color, and aro therefore value 
less, It is heartbreaking to see stones 
Wurth hundreds of pounds ruined by 
sand inclusions. Sucli stones often show 
the most beautiful flashes of red and 
green, hut the stone when faced shows 
sand and dirt, which spoil its appearance 

The equipment necessary for mining 
IS extremely simple Just a windlass 
and buckets and picks and shovels com¬ 
plete the gear A house in this beautiful 
climate needs only a roof The sides 
are holler open The air is like wine, 
and the test of living low Opal mining 
ofTerstfhe best pros)iecting chances in the 
World, for, at least, you can always 
make the cost of yonr “tucker.” and 
there ia a chance of a strike worth thou¬ 
sands of pounds Strikes up to ten thou¬ 
sand have been made on this field from 
single claims one hundred feel square. 

If you have never seen black opals 1 
counsel you to visit your jeweller forlh- 
wiih For as Ella 'Wheeler Wilcox has 
it, the gem is a child of the marriage of 
the sunbeam and tlie moonbeam, a thing 
of surpassing loveliness 

MSB 

Lightning Ridge, 

New South Wales 

A Splendid Antidote for “Blue 
Monday" 

The letter herewith has given u« particular 
joy—because it romes from a “brother in 
the trade ” From experience he knows sonv 
of the problems which an editor has to work 
out in an effort to pul into the hands of his 




Steel Sheets that I^es/s^J^usl/ 


T he destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de¬ 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 



JITTSBUMH 



APOLLO-KEYSTONE Copper Stci/GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 


Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Gaiv.anized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 

This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requirinfi highest rust-resistancc. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products Send for/’oc/i booklet. 


Sheet c^ill ‘Troducts 

Formwd KooAik and Bldloc Produt U, 
8h«6U for atamplns. Autooif> 
bllBahMilM.E)«otrlcal Hlk««U,Rtovo iknd 
lUiiffBSbOBU.IlM're] BOd Kt5« Buk 



Products 

LAD Old aijlo And AmorUi*n NumoLhodd 



merican Sheet anE Tin Plate Compare 

Gcnernl Oflucs Frick Building, Pittsburgh, Pa 
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In offices, factories, garages and shops, 
American Blower Ventilating Fans make 
working conditions pleasant and comfort¬ 
able regardless of outside weather conditions 
—and they increase production per man. 

They have their effect on sales, too. Cus¬ 
tomers enjoy buying from wide awake, in¬ 
telligent clerks in cool and fresh places of 
business—crowds throng to the well venti¬ 
lated theaters—and goods are fresher look¬ 
ing in places where soot and dirt are carried 
away by American Blower Ventilating Fans. 


rmuieri * msgatine whiefa i§ attfactive, not 
only from a aUndpoint of intomtlng read- 
ing matter, but also from a atandpoint of 
arrangement »f material, pleaaing and in¬ 
formative illuatrationa, easily read type, and 
so forth Thank you. Mr Gage I 

Editor Scientific American, (the Make¬ 
up Editor in particular ) 

I have just fintahcd reading the De¬ 
cember isauc of your always-welcome 
publication, and feel moved to strongly 
endorse what Edward N. Lake wrote 
you, as printed on page 429. 

It ts much more satisfactory to the 
reader of your pages not to be obliged 
to “skip ^1 over the lot” to get the 
whole of an article, yet your advertisers 
do not need to feel that they are thereby 
in any wise handicapped, for you very 
akilfully keep up the interest all through 
the publication, and one page is as goM 
as another. 

I am a printer of over forty years’ ex- 
penenoe, so can appreciate the tremen¬ 
dous amount of work involved (including 
the intelligent use of the blue pencil) 
in making your contributed artlclea 
"oomo out” just page length. But the 
effect is fine. 

1 make no claim to being “scientific” 

In any sense of the word, but the fine 
discernment shown in making scientific 
articles easy of comprehension to ihe lay 
mind, (such as "Plating Rubber” for 
Instance) gives your publication, wilh 
its acknowledged voice of authority, a 
most unique position among the publi¬ 
cations which come into our home—29 
of them every month 

Years ago, the old form of the Scien 
tific American while in some degree in 
teresUng, made reading its pages more 
or less of a lask In your present form 
It becomes a picasureable delight 
One other mailer—purely technical 
1 readily apt>reciatr why you do not use 
enameled paper on the publication, but 
believe you might select a slock which 
would print your haiflonrs belter, and 
yield more detail As an instance, the 
“open safety pin” In the plate at top of 
page .381. In mv copy the safety pin it 
hardly discernible 1 believe there is 
more detail in the plate than shows 
At any rate, I have “got it off my 
chest” and will close by giving you mv 
hearty congratulations on the exceed- 
ingly high^iass publication you are put¬ 
ting out. 

Fred W. Gaae, 

Battle Creek. Michigan. 


Adventarous Birds! 

From one of our Scottish readers, -Mr. 
E. O Catford, of 6 Royalon Terrace, Edin¬ 
burgh, comes an interesting item. 

ll seems that high on the “hooter” of 
the Edinburgh Corporatiou Tramways 
Depot 0 sparrow boJlt her nest and laid 
in It three eggs, to the accompaniment 
of loud “hoots" which Bounded forth 
from the horn four times daily In fact, 
one of the young birds fell out of the 


iMat when the hooter wm eoiiiKied otM 
day. The other two were emweMfnlty 
roared, and—we thould imagine -d w y 
must be to immune to noiaea that they 
could Lve quite happily amlil the nerve- 
wracking noises of New York. 

Our photi^aph shows the hooter and 
the nest. The wooden abelter which 
ordinarily protecta the horn from rain 
was removed in the intaretu of a good 
photograph. 


The Traffic Problem In Renaote ShUn 

Evidently we’re not the only nanon Coo- 
cerned with traffic problema. This Utter 
from Allen Bassett of the Prince Royal’a 
College at Sism, desoribaa a method put into 
practice there in an attempt to dimlatah the 
number of accident!: 

Chiengmai, Sum. 

Elditor, 

Scientific American i 
Your atucle on “Saving the Motorlat,” 
by H. W. Slauaon, waa of keen intareat 
to me as just now, beoause of the in¬ 
creasing number of motor accidents heray 
we are experimenting with means to save 
him sjid his victims. 

The device that sounds so aimple that 
it was laughed at when presented haa 
gone a long way toward solving the 
problem. 

The method used is simply to put 
strips of raised paving (about two feet 
wide and curving to a height of ten or 
twelve inches in the center) at intervals 
across the road approaching a danger 
point. These strips may be negotiated 
only at slow speeds with comfort and 
give an absolutely inescapable warning 
of danger ahead. 

They have proved so effective in Slam 
that the accidents have been diminished 
by more than 80 per cent 

Allen Bassett. 


Tradition 

What a mighty thing is a long honorable 
record! How this appears from both tides 
is shown by the following letter: 

Scientific American 
Gentlemen 

1 have been a reader of the Scientific 
Amerii an for some 40 years I recently 
saw a page from the Scientific American 
of the year 1872, lllustraung and de¬ 
scribing the Bradley Cushioned Power 
Hammer which we put on the market 
that year, and which we still make and 
market. 

I haven't a doubt but what my father 
and grandfather were subsenbers to and 
readers of the .Scientific American from 
us birth in 1843 Uur business was 
estahlwhed here in 1832 

I know that 1 have read it for more 
than 40 years, in fact it is the first paper 
or magaxine 1 remember My boya road 
It now and no doubt my grandchildren 
will some day, in case they are boys. 

Wishing every, and continued, success, 

I am. 

Yours respertfully, 

C. C. Bradley, Jr . Preaident, 

C. C Bradley & Son, Inc. 


American Blower Ventilating Fans are 
made in various sizes and types to care for 
every ventilation need. They are the result 
of years of experience by the American 
Blower Company—an organization that has 
been a leader in the scientific development 
and manufacture of air handling equipment 
for over 45 years. 

For complete information, prices laid 
advice on American Blower Venti¬ 
lating Fans, write direct to the fac¬ 
tory or ask your electrical dealer. 


AMERICAN BLOWER COMPANY, DETROIT 
BRANCH OFFICES IN ALE PRINCIPAL CITIES 
CANADIAN SIROCCO COMPANY, LTD , WINDSOR, ONT. 


American RloM^r 

VKsvTii.afriwo.HgATiwo Aiw coHDixio mwa owriNo.suscMANioAX. omjurr 
3»*^vSfcrSumi7setur»rs of all Typss of Air-htndllnt^S^^oipmrat ——— ilnco litf 
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Radio Notes 

J Review and Commentary on the Progress in This Branch of 
Rapid Communication 


Conducted by Orrln E. Dunlap, Jr. 



The heart of WIIAP, New York. This is the Manhattan station which bans Jaaa, 
adverllsiaf and propafanda from its microphone. The wavelength is 240 meters 


Obaervationa Show Aurora 
Blameless 

It Is a qiirBlion whether or not the aurora 
borealis has an ill effect upon radio Ob- 
hervations to date, however, indicate that 
the Northern Lights are not a disturbing 
factor so far us radio la <,onrerned The 
effect upon very short waves is not fully 
determined 

During this year’s international broadcast¬ 
ing tests there was an aurora borealis phe 
iiomcnon which interfered with telegraph 
traffic The eurtli currents pic iced up bv 
the wires reached a potential as high as 150 
volts. The disturbance was chicfl) noticeable 
on grounded circuits, but the full metallic 
long-distance telegraph and telephone lines 
which had no connection with the earth did 
not pick up the strange current 

The northern display apparently has a 
peculiar effect upon waves under 1(X) meters 
in length, but not upon the lughcr waves 
During the January aurora, commercial 
short-wave stations could not communicate 


across the .Atlantic Evervlhing seemeti to 
go “dead” Low wave receivers m England 
failed to delect the 41 meter signals from 
WG\ as on the two previous mghts The 

Itrilish autliorilies, however, scari cly fell that 
the aurora was affecting the regular broad 
casting channels from 200 to .5,50 meters, 
because thev could not hear the transmitters 
in the I'rilled States on the oilier mghts of 
the lest when the aurorn was not visible 
The stalement tliat ‘auroral phenomrna 
acts like a blotter on the ait, it mops up 
cicrything,” is contrary to conilusions 
readied bv experts who have made a study 
of the aurora and its effect upon Heririan 

""n'r Donald H MacMillan, who mad. it 
a point to study the aurora and radio in 
the Far North, came back from an arctic 
expedition in September, 1924 an.l said, 
"The aurora borealis apparently has no 
effect on radio transmission or receplion 
We even passed right through the aurora 
belt and It did not ttoulile the radio wav.-s 





he little wrinkle that 
makes wj; ‘B’ batteries last 
longer is using the right 
size l^vereadys with 
a battery'' 



“I rsi.n to think that because the 
F.vcready ‘B’ Battery No. 772 
cost less than either of the larger 
Heavy Dufy hvercadys that I was 
saving money. As a matter of 
fact, on four or five tube sets, that 
was false economy. 

“The right size Eveready ‘B’ 
Batteries to use depends on the 
number of tubes in your set. 
I'hc life of the batteries depends 
on how much you listen in and 
on whether a ‘C’ battery is 
employed.” 

To get the maximum of “B” 
battery life and satisfaction, fol¬ 
low these simple rules. 

On 1 to 3 tubes—Ose Ever- 
eady No. 772. 

On 4 or mote tithes — Use 
the Heavy Duty “R" Rat- 
tettes, either No 770, or the 
even longcr-hved Eveready 
Laycthtlt No. 486. 

On all but single tube sets— 
Use a “C” battery*. 



Follow these rules and No. 
772, on 1 to 3 tube sets, will last 
a year or more; Heav 7 Duties, 
on sets of 4 or more tubes, eight 
months nr longer. 

The average year-round use of 
a set IS two nours a day If you 
listen longer your “B” batteries 
will have a somewhat shorter life. 
If you listen less they will last 
just that much longer 

Our new booklet, “Choosing 
and Using the Right Radio Bat¬ 
teries,” IS ficc for the asking. It 
also tells about the proper battery 
equipment for the new power 
tubes 

MnnujadurfJ an./ quarantttd hy 

N.\TIO\\L C.ARHOX CO, Ivc. 
Mcv\ h'lirk S.in Francisco 

riu.a.IUn Cidi.w Cu, Limilal 
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Radio Batteries 

-thtylatt hnfer 








"WhiJt It whale of a difference 
just a few cents make” 



LANGUAGES 


rradeW^fBa^ 


<Tii linlits, but a wMiilifni li)ili( ” 

Itrports from wirclosa uptralor'* at aliip 
and shore atations subsliinliale MarMibati's 
'latrmrni Spr< la< iilar disjilavs of tin 
uiiroia III l‘HV coiii(ileielv (.iippled Caiiu 
dian and ]S< h Filmland t< legraipli lines, but 
radio optralors on ships off the New Knft 


H< av( ii-wi(le <linpla>s 
and Huron in I'HT ^ven 
HHvtd liai W and forth 
relit < ted on the wait r 


ie dinpla>s over Lakes Superior 
I I'HT Vvert so s|roii(S that lliev 
and forth at ross the skv anil 
the wait r likt iiiismlmlit, bill 
Iraiistiiissiiin and ret eption }iv 
(’.real lakes was not affected, 
wiivitiii turluins of varicolored 
an im reased amount of static 


Canadian Amateurit on 52.51 
Meters 

\lniNESnAK evening is set aside b) Cana 
dian amateurs for the free exchange of trails 
< anada iraffie on a wave that is ansigned 


to bring all amateurs together. During the 
winter of 1924-25, the 120meter wave was 
used W hen the Canatlian amateurs cun- 
vrned in Montreal at the American Radio 
Jiclav League convention in November, they 
peiiiiontd the Government for a new wave 
band nearer to the ainalcur short-wave chan¬ 
nels In respunae to this re<|ucst they have 
been assigned the ,52 51 meter channel 
In order to be sure tliat all wave meter* 
and Irnnsmilti rs are proi>erl> calibrated, the 
Govermiieiil broadcast tests on the 52 51- 
meter wave Iroin Ottawa 


Likes and Dislikes of Radio Fan* 

IvTHitSTiVf. fails regarding the like* and 
dislikes of tiu radio audience were revealed 
in iho answers to 4,000 quesiionnaires cir 
eiiluled bv the management of station WJZ 
among listriicrs, who wrote to that station 
reporting on the reception of the 50 kilowatt 
transmitter at Round Hrook, New Jersey 
The object of the questionnaire waa to obtain 
informalion useful to the impresario in plan¬ 
ning programs 


MA STEEL STAMPS 


METAL CHECKS 

[\V —— STI NCILS^ 

'Hi t 

THE SCHWERDTLE STAMP CO V 





A pie«e of ofoortE crystal Uaa tbaa an mail atfnare, graand to a tUcknotM a tluHle 
Ua* than an alghth of an inch, eontrola th« frequency of 'WGY’i S04tJlowalt 
transmitter. There Is not a fractional detNlrt^re from the aaslfned wavelength. 
At the left is the crystal ampUher, which houses the quarta crystal and the eze 
citinq tube. At the right is a staM ef intarmediate ampllAealton. The engineer 
is holding the quarta crystal and the metallic efaaniber in whkfa It la eneloaad 
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Cl«Mic«l mitflo wat 33 paroent more popu* 
lar tbaa jaaa. 

More than three timet at many reported 
that they uted outdoor aotennas at thote 
H>ho tite antennal intide the home 

The antwerg revealed that orcheitral mutic 
It the mott popular, with bandt, lymphoniet, 
violin, organ and piano following in order 
Vocal quarlett are far more popular than 
vocal Iriot In the vocal solo field the con 
tralto received the majority of voles, with 
soprano second and bass third. 

In the tcrvfce end of the broadcasts, newt 
led by more than 23 percent. Time signals 
and sports ranked second and third rrspec 
lively. Stock reports were fourth, road con 
ditiont, fifth, and agricultural information, 
sixth. 

Baseball led as the most popular sports 
hroadcssl in the Untied Stales Uaaeliall 
was 10 percent higher than foothall. which 
ranked second The Cansdian qiicsllonnaires 
placed hockey first, horse racing second and 
iiasoball third. 

Travelogues ranked far ahead in ihc field 
!>( talks .Scientihi Inpuswtri aci ond, willi 
ithcr subjects voted for us follows [loliUr's, 
licalth, literature economics, art, deliate, 
urum and beuuly 

Few objeited lo programs sponsored for 
Itood will puhlliitv, and the majority wlio 
lilted for this ty|>e til program jualilied their 
lote by explaining lliul enlertaininenl pro 
moled by advertisers imiiroves ihi qualilv 
d llie broadcasts 


.iluint against ludniling reieivers. winch ait 
is miiiiatiKe traiisinillers and utinov ncigli 

The qurstKinnaires clearly show that male 
innouncers arc pn (eruhli to wnmen an 
muneers The general inmplainl tlirtcled to 
iiinounrers was that lliiv did not givi tlie 
nation’s call frequenllv rnongh Ollier sug 
leslions regarding aiintiuiieers was that they 
ilop trying lo h« fiinnv, he brief and stoji 
iroadcasling lengthy Heseriptions ol selee 
ions and the life story of tin composir 

( hureh scrvit es on Sunday won the praise 
if many who answered tin questions Quite 


a numbcT specified their religion but did not 
express a desire for any particular denoim 
national service on the radio 

Most of the listeners reported that their 
homes are wired for electricity and that they 
are lighted by 110 volt, 60-cycle alternating 
current Those who reported on direct cur 
rent were in the minonty 

Stimulating Sales of “B** 
Eliminators 

Thk Potomac Elecirit Power Gimpany of 
Washington, D C, is offering "B” batlerv 
eliminators on a cash puyiiieni busts as an 
inducement lo radio set owners to purchusi 
the current supply deviers The payments 
are added to the monthly rlcctrii light bills 
The Electric Company bus adopted tin 
slogan, "Run your radio from your hmisi 
current." The devices cost about liflv dol 
lars They enable the radio listener lo us> 
the Imuse-Iighling current instead of bin 


Arc Discontinued 
Tut .'iff-kilowalt an traiisiniller at tin 
(■real Lukes Maval 1 raining Station has bun 
diRiontinurd heiuuse liroudcasl listeners 
(omplttinid of iiilerlereiRc i rested by lh< 
an '1 rafiic from the (.real lakes Station is 
now being handled on .If inelrrs 

llnderground \^'ircB Make fiood 
Aerials 

Pai'His prc)>an d l>\ ( ommunder \ Iloyl 
’laylor of tin Uniled Stales Navy Radio 
Research Bureau and lieiiicnaiil A Cross 
ley, aiqiearing in the iinx i cdings of ihc 
Insliliili ol Radio rnginicrs < x|>luin some 
of the results obtained with underground 
antennas 

I hr navy men said, "It has been shown 
that It IS possible lo ret 1 jye I file leiilly signals 
from Blalioiis at onv wayrlinglh, long oi 
short, using siihme rged or Hiihlerrarie an 
wires jiroyided that one or more stages ed 
amplihealion are used 

’ihe reliitiye ailvantuge id ground-wire 




So— 

But D_ If III Believe It!” 

“V^^HEN they installed those bean 
^ ^ in^s twenty years ago, they said 
they didn’t need any oil. I’ve been 
waiting every day to see ’em burn up. 
But they ain’t done it yet.” 

Do you believe that any bearing can run 
for 20 years without a drop of oil? Do 
you believe you can buy a bearing like 
that for one-sixth the price of bronze? 

If you don’t believe it, we can’t blame 
you. But there is such a hearing. It is 
called the Arguto Oilless. And if you 
care to be convinced—just drop us a line. 

Actual experience shows that Arguto 
Oilless Bearings effect a 300% increase 
in the life of a power belt—prevent 
slipping and eliminate belt dress¬ 
ing as well as the labor of ap¬ 
plying It. 

ARGUTO OILLESS BEARING CO. 

W«3me Junction Philadelphia 


OILLESS BEARINGS 


TSv* MlangpItMiM, to atd tk« riaaf, arv) pUend on the itafe of the GuiM Theatre. 
New York, to pick ap the wortb of Ike aeton and forward them to the amplifying 
Mpdpmaat In the ha a a w a a t. Whm lead to a row of neats where pln^ are located 
wkh aarphonea. A amaU control la pUeed at the aide of each aeat, ao that each 
peraoai eata regnlate the voltune 
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PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTt^RNEYS 

Ajjociutfd iince 1846 tntK the Saenttfic Amertian 


WOOLWORTH BUILDING 

21? DTOflclunv, N V C 

TOWER BLULDING 
Chtcago, III 


SCIENfTlFIC AMERICAN BLDG. 

WaiLingum, f) ( 

HOBART BUILDING 

San Francitco. Cal 


VAN NUYS BUILDING 
Los Angeles, Cal 


Books and Information on Patents 
and Trade-Marks bv Request 
Associates in All Foreign Countries. 
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AN OPEN REPORT 


SCIENTIFIC AMERICAN 
Woolworth Building 
New York 

Mr. Orson D. Munn, 

Editor Scientific Americeui. 

My dear Mr. Munn:- 

We are pleased to report that Mr. Porter's 
recent articles on "Telescope Making" and Mr 
Ellington's "More Houses of Mud" have produced 
an unprecedented sale for Amateur Telescope 
Making and Modern Pise Building 

The orders for these books reached us in 
such volume that it was necessary to employ 
additional help to take care of them While 
there has been some delay in getting the orders 
out, we have now about cleared matters up 

This will help to explain any complaints 
that may reach your desk 

By your instructions we have priced 
Amateur Telescope Making at $2 00 postpaid 
and Modern Pise Building at $2 65 postoaid. 

Respect fully, 

BOOK DEPARTMENT, 



of the receiving operators to continue to 
(opy messages through violent electrical 
storms without danger to themselves and 
with little or no interruption of traffic 
“Reception in fresh water or wet soil is 
superior to that of bare wires above or on 
iIk surface or in dry soil As the wire is 
lowered into the water or into I he wet 
ground, the signals increase Ground wires 
liave a high degree of directivity which can 
he utilized for shutting out interference from 
a neiglihonng source .Static is niiiilmized,” 


mentrd hv the choicest adjectives of news 
paper critics, 1 know whether it is deserved " 
There have also been many leading bandh 
and orchestras on the air during the past 
season. Outstanding among them has been 
Henry Hadley’s Philharmonic, which won 
considerable applause and caused much fa 
vorable tomineiit among radio fans Thi 
Philharmonic playing the ‘‘Angelus.” com 
posed by Mr Hadley, was one of the bright 
spots of the 192.S-26 radio season. 


Radio Has Won Noted Artists 

Radio during the past winter season won 
many noted artists to the mitrophone, proini- 
nciit among them Schumann Heink, John 
Mt-f. urmack, I.uerevia Bon, Mary (<arden. 
Louise Homer and Charles Hackett All 
seem to have been attracted to the radio 
studios under the auspices of advertisers 
1 hus, the dosire to get the name of a firm 
or product known has greatly improved the 
(juulity of raiho entertainraem 

Mme I.A)Uise Homer was asked whether 
urtists missed the applause they are accus¬ 
tomed to receive from concert stage audi- 

"Yes and no,” answered the prima donna. 
"The hall may he filled with a storm of 
applause, but the artist alone knows whether 
it IS deserved; and if not, for one reason 
or another, he is very ronsrioiis of it. 

“Praise is dear to all of us, whether WC 
arc singers or ditch diggers, but if we ouiv 
selves do not know whether the praise is 
ineriled we shall never be able to accomplish 
very much that is worth while, whether it 
IH hinging an opera or digging a ditch. Even 
when outbursts of applause arc later supplo- 


Nine Argentine Sutiona 

Two more broadcasting stations are radi 
ating into the air of the Argentine Bolli 
are located near Buenos Aires and the powei 
output of each is 1,000 watts One use* thi 
call LOT and the other l.OO The formei 
broadcasls on 1172 7 meters and the latter 
on 250 meters Buenos Aires now has nine 
radiophone stations 


Prefer Farm Talks at Noon 

A NUMBEn of farmers have a^ed the De¬ 
partment of .Agriculture to broadcast the 
agricultural reports from WRC and WCAP, 
Washington, at noon instead of at 7 r m 
I t 18 argued that such information received 
at noon would be most helpful to thi 
farmers, and furthermore, it would not break 
into the entertainment which city listeners 
tune for early in the evening. 


Says Future Plays Will B« 
on Radio 

Cosmo Hamilton, who is doing much to 
develop the radio novel, recently aald, “I 
think ihut radio will be used by dramatisli- 
long after the theatre as an institution ba« 



'fhe Isbairatory of the Bureau of SUndards has designed and huih an agpsniUis 
whereby the wavelengths of radlopboae stations may be tneaaored to determine 
if they are on their exset wave ehsiinels 










100 metern 


f pecHv«*r for Hratd<>n|r(h« from 15 t 


been shut up, anil the shulling up uf the 
theatre is undoubteilly a fad whirh we shall 
have to face 

“The experienteil dramatist who has i>een 
in the habit of writing lutnself into three 
acta will have to reconatniet hit (eihniquc 
and write himwlf into one act and then write 
himseif down finally inlo fifteen minutes 
1 believe that half the dramatists of the day 
are retiring because they cannot conipele 
with the changes ihal are going on in the 
llieatre The thing we are striving for is a 
ronrase form of wriling—the ilimination of 
every unnecessary word ’’ 


Radio Workshop Aids Parts 
Businese 

AuCKK an stores may find a good suggrs 
tion in the radio workshop inslathit in the 
Selfridge and Tompanv slore in London 
There, radio fans ran build their own radio 
Dels under ihe guidaiii e of an expeijenred 
radio rleciriiian The syslini has bei n 
named “Wirrlr^s wilbout Tears” 

The workshop is open daily except Satur 
liny in two sessions, from iwo to four o’clock 
and from four to six o’lbnk Tii keis for 
aiiuussion arc obtainable from the radio dr 
parlmeiit of the slore There is no charge 
fur the service, 

Canadians Organize 

Canadian radiophone alalloris liiivo joined 
in a new orgnni/ailioii known ai llu < aiiadian 
Association of Hroadiusiers The announced 
purpose of the assorialion is to improve the 


standard of broadi asting, lo promote the 
inlercsls of the broadiasl auditors, and lo 
spread by means of radio a wider knowledge 
of (aniida, ils ,idvuniageH and ojiporliinitirs 
The organisation was piompled by the in 
Kisienre of ibe niusii lojiyriglil owners that 
the broadcaslerH should laki out liiciisis 
from them and pay In ense fees J N 
( artier, of station (KA( is prisidenl of tin 


Slrivr to Improve Expositioni* 

Niw York has an unforliiiiale siiiialion so 
far as radio shows are com eriied Two fa< 
tioiiH, one rejiresenting Niw '^ork inteiesi'. 
and ibe olhei loiilrolled liy ( liicago inn real" 
slaged two sliows on Manhallan Island Iasi 
Seplenibtr. and both wen in jirogress al lln 
same time One show would have lieen enough 
( omment heard among radio fans after tin 
> x|iositions last aiiliimn showed that tin 
loiisensiis of opinion was that it would be 
llie liest thing for the radio iiidustrv if tin 
two show faitions would bury the balebei 
and lome lo an agrreim nt whereby one big 
show of eoiirenlraled effort lould be b< Id in 
Ni w ^ ork undi r one rool, llienby elimmul 
ing dupliialion nf elTort on the pari of llie 
exhibitors 

I’resinl plans eall for Iwn Niw ^ork 
shows III Siplimber again ibis year imi .il 
the (Iruiid (.enlial Palai e and the other at 
the new ^tadlson ‘square (furden 

A radio exhibition (orjinralion lias been 
organired bv si veral leading inanufarturer- 
to make a gcntrul study of the radio show 



Tke MMrcoiii cen«r«l nUilty' r«eelv«r, typ« RC5, oomprUtnB amplifyInR detector, 
low-fre^aeneyr mscnlfier, aerUl toning clrrult unit, and closed circuit tuning unit. 
It waa dealgned to ineal tbc iNK|ulrenienls of thoac who need an efficient and mIcC' 
Uve receiver to cover an extremdy wMc range of wavelen^ha whh the aimpleat 
peaalble adjuataienta. Three hundred to 30,000 meten can be manipulated bv the 
veriest novice 



Fruehauf wm DAYTONS 


The trailer doubles the earning ca- 
paeity of the Iruek. It is significant that 
moat trailers arc eqnippcsl with Davlon 
Steel Wheels. Daytons help to rut down 
the added pnll on the motor and the 
inereased fuel expense bv ihtir true 
roundnisss. 

Terrific shocks and knocks will not 
put them oiilKtf-rouiid. Super-strength 
and light weight make them the ideal 
wheels for the trailer. 

Thai’s why the Fruehnuf Trailer and 
nearly all the lejiding makes of trucks 
use Davlon Steel Wheels. Speeifv them. 


THE DAYTON STEEL FOUNDRY COMPANY 
Davlon, Ohio 

Dayton 

8te«i WlMtlt 




T/fff ECONOMY ACCESSIBILITY APPEARANCE 





Geneva Binoculars 























































Learning to Use Our Wings 

Aircraft are being put to use in peace as well as in war. This depart¬ 
ment will keep our readers informed of the latest 
facts about airships and airplanes 
Conducted by Alexander Klemin 
In charge, Daniel Guggenheim School of Aeronautics 



A Portable Hangar 

A PERMANENT airplane hangar mav 
mat anywhere from 115.000 to 140 000 
This conslitiitps an iinpnrtani initial outlay 
for an air trani(Kirt compatiy, particularly 
in the experimental stages of i|h existence 
It has thcrcfori hern Iriquently suggested 
that cheap portable hangars might he useful 
under such cireuniatances 
An inten-ating type of portable hangar 
has now been designed by the Spalding ( on- 
struction (onipunv The hangar has a eenter 
ridge to form a well pitihed roof I here are 
sixty foot wide doors with rabies to support 
the dotir rurtuins The ridgi is lurrnd on 
[Kilca far enough apart for planes inside the 
hangar to pass between them A douhh set 
of guvs is used, one indi pendent of the 
ranvas and the other attached to it 

With rare sui It a riinias hangar could 
ride out a lOO-mile-an hour wind The 
canvas hangar (iin be safely healed with oil 
stovis and ample daylight is admitted 
throiigh the walls It is riirious to what si.!e 


and eiiginenmg form the simple canvas tent 
has grown I 

Alliliide Flying 

I l^nEN^NT MAC lUAIU is trying hard 
to rrgain tin worlds altiliide rei ord, 
whnh the Army Air Servo e lost to the 
Freni h nviution service The altitude reiord 
has more than a sporting sigmlnance To 
win in aerial comhat, the Hafisl jirini ipic- is 
to g(i •on top” of the eneiin and to dive 
lupidlv on him in uttaik 1 he aviator whose 
plant h.is ihf greater ‘ceiling" is therefore 
likely to win 

In ultiliiih flight, inuny techno a1 piob 
bins an involved, the siiuiing of large )dl 
111 the wing, and the emplovnicnt of the 
supercharger to maintain the power of the 
motor at great heights among many others 
Rut perhaps the most fast mating part of 
the altitude elimli is the effect on the pilot 
He must eombat cohl, lark of oxvgen and 
lack of air pressure On Kehriiary 22, 1924, 
when Macrcady flew to 35,000 feet, a Icin- 



Thla UluRlralloii show* a apeicial Anwy Air Service plane in which Lieutenant 
John A- Moeready reached a height of 37,579 feel. The wctrld’a record ia 39,586 
feet. At the aide of the englno ia shown a now gear-driven super-charger. At 
high altitudes, the air has so low u densltv that the power of the motor faUs off 
very <(ii}eUy. The super-charger compresses the rare air before it is deUvered to 
the motor. It was a mechanical failure in this super-charger that prevented 
Macready from reaching his goal which was 40,000 feet. Certain other features 
are embodied In the deaigp of a plane for high altitudes. A heavily camber^ or 
thick wing is employed, giving a great deal of lift. For the same reason the 
wings are set far apart, giving the machine a somewhat topheavy appearance. 
The wings are also given a large ratio of length to chord or width, which also 
helps in the climb. A deep fuselage is employed in which the pUot sits well 
sheltered from the wind 


SIMONOS 

CIRCULAR SAWS 
- PLANER KNIVES 




Home Ma^ic 

W ITH all America’s genius for saving lunt. and 
labor, little was done for women until the Uni¬ 
versal electric motor was developed. 

What a difference now! Connect a wire to any light 
socket or plug and housekeeping becomes a pastime 
The magic of motor driven vacuum cleaners, floor pol 
ishers, dish washing machines, ice making refrigerators, 
oil burning fumaers, etc , lightens the b'lusvwifc’a load and gives 
her leisure to enjoy the better things of lile 

Having been one of the first mnnufuctnrei i of Univcr«nl motors, this 

company has contributed greatly to thivi-(M vK e hiomihc begin¬ 
ning DUMORE Motors have been constantly impuivcvl to mei 1 

these many requirements. 

For any use requiring U “ horsepower or less, nt sjvccds up to I S,000 
R P M specify a DUMORE Motor 

WISCONSIN ELECTRIC COMPANY 

48 Sixteenth St., Rucine, Wis. 

DUMORE 

Fractional Horse Power Motors 



















The metal-elad MC-2 a« it will appear in the air. The ahort, alubbT form haa 
proved more efficient aerodv nantically than the convonliona) elongated alr- 
ahip forma 

pcrature of 83 deRrcca below ^erll, Fahren Ion, and inner gaa bug* of g<dd beatcra akin 
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pcrature of 83 degrees below ^ero, Fahren 
heit, was recorded 

To date the element of told la moat easily 
combated Hrovv underwear, a leather flying 


Ion, and inner gas bags of g<dd beaters skin 
There la no doubt that the use of fabric ha" 
many drawbacks It is not fireproof, it is 
not weatherproof, it is not duraJile, and while 


suit, ihitklv padded wiih down and featbwa, the golddicaters skin is j 
headgear lined with fur, and goggles, coated pievcniing leakage of 


with anti-freeiing gelatin, provide ample pro- „„<! difficult to handle Atcordiiigly several 
lection, in conjunction wilh air heated by years ago an organi/alion was formed under 
the motor exhaust the auspices of many prominent automotive 

latk of oxvgen and lark of jiressure are develop a metal clad airship whiili 


The Best Ideas 

From 

150 Business Magazines 

The rrully worlh while ideas— 
whctlipr on selling, or rnan.igotncnt, 
or hnnnee—tan iiest bo obtained 
fiom worth while business niap-u- 
rinos But can vou allord to tend 
thiough liundreds of magazines 
each montli to get the really worth 
while ideas out ot all of them ' 


and condensed into on 
mag-arino witfi articles m 
anan^cd so that they 
moved and inHerUtl in y 
memorandum book, or 
referent e. 

Kach month out edit 

pnes till (High tile b-t > 
mag'arines, picks out Die 
ful articles in each hi hi, ‘ 


PIN THIS AD to your card o 
letterhead 

We will plate your name on 
mliscription list (JU 00 per ve 
lid if you are not aatisfied with 


LEFAX, Ik., 145 S. 9th SL, PhUa., Pa. 


n,0tX) feet, using more and more as they 
ascend ^1 extreme altiludes, say 30,000 
leri, the diffitulties arc even greater It 
SCI ms to make no differtiiee how much 
oxvgen the pilot consumes, hei aiisc at the 
low pressure of one tiflli of normal aimos- 
plieni coiiililions, he si ems iinalde to assimi¬ 
late either air or oxvgin in ihe gnat vol¬ 
umes required to compensate for the low 
prrssore and lUnsiiy This is whire the 
pilot must wall h himsdf Thi hast move¬ 
ment of his arms oi nnv part of his person 
c.iiisrs a mtd for more owgen and induces 
light headed ness Misolute immolnhlv be- 
comts impiralive Tin pilot must even be 
rein ved id tin slight mmi mints required 
in recording data and all instruments must 
be stif rei oriling in sui li aibentiiroos fligiitS 

A Metal-c'lud Airship 

T flE rigid airship as toiistrurted today 
has an outer covering of rubberized col- 



When you visit Detroit 
make this hotel your home 

Here at the Fort Shelby you’ll feel 
at home—for hospitality is a dis¬ 
tinguishing feature of fhu hotel. 
Ejccellenl equipment, friendly service 
and congenial environment make 
the Fort Shelby prominent in pleas¬ 
ant recollections of many thousands 
who visit Detroit. Yet charges are 
moderate This is the one Detroit 
hotel with Servidor Service, protect¬ 
ing your privacy and purse 

Rates per day, $2 50 and up: a 
pleasant room with private bath, 
$3 50. Fort Shelby Garage, near 
the hotel, provides unexcelled ac¬ 
commodations 

HOTEL 

FORT SHELBY 

Lafayette Blvd. et First Su 

DETROIT 


In an interesting paper before the Society 
of Automotive Engineers, Halph H Upson 
summarizes the rcsulls of many years patient 
and intelligent cxpetimciuallon in this diret 
tion, which have been embodied mainly in 
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In the Red Lake gold Rush at Iludeon on the northern tranaeontlnental line of 
the Canadian National Railways the primitive and modem transportation facili¬ 
ties meet. It is 1.30 miles from Hudson to Red Lake and takes from 6 to 12 
days by dug team. Airplanes make it in less than two hones 
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the deaign (but nol yet the ronilruLlKin) 
of a 200,000 cubic feel airahip, the M(, 2 
The hull of the propoaecl airship is to be 
entirely of metal eicept for un internal 
fabric diaphragm whith provides the ballonel 
nr air control chamber always found on the 
more eonventional types ol non rigid and 
semi rigid airships The design of ilic hull 
offered some exceedingly diflimlt problems 
in mechanical conatruclion 1 he art of rolb 
ing a very long and wide duralumin sheet 
of only 8/1000 of an inch in thickness was 
painfully developed Then arose the ques¬ 
tion of making the joints in the thin metal 
gas tight This was aoiompliahed by an 
intensive study of the homely gasometer 
Spacing of rivets and other iliniensions at 
the joint were tried which were the repro 
duction of a gasometer on a small scale 
With the aid of a sjiecial seam dope, sur 
prising results in gas-tightness were achieved, 
ihe gas leakage was only one tenth of that of 
gold-beaters skin, which had so far sur- 
[laased all other material in permeability 
There still remained the problem of deal 
mg with the immense number of tiny rivets 
required In the comparatively small ML 2, 
8.000,000 small rivets would b< required 
The difficulty was finally solved by the design 
of an automatic riveting maihine which 
drives 5,000 rivets un hour, lakes care of its 
own sparing and does llie work infinitely 
better than it could be done by hand 


Fatigue and vibration testa on bolli the 
covering and the joints proved satislarlory 
Would the meiel covering, granted that 
lightness and riveting problems were solved, 
prove so heavy as to be impracticalThe 
metal sheet, while less than oiie-ihird as 
thirk as the fabric waa four limes as heavy 
per square fi«>l Nevertheless, the most care¬ 
ful calculations applied to an airship of the 
siee of the Shrnandonh showed that the 
metal clad airship would have a far lighter 
structure than the rigidiv trussed, fabric 
covered dirigible of the conventional type* 
Considered as a-cover, the metal sheeting 
serves the same purpose as the conventional, 
fabric outer cover, but by eliminating the 
flapping and moistiirr absorjition so common 
to fabric. It does it more efficiently That 
IB not the whole advantage however In the 
metal-clad airship, the surface cover or plat 
ing also holds the gas I thus eliminating the 
usual gas relist and in combination with 
frame members, it actually takes a large 
share of the stress which the rubber fabric 
does not Hence the saving in weight 
The general |>rin( iple of (onslruclion of 
I hr nielal-clad may be said to be sinular to 
that of a steamship, in which the frame anil 
jilating are neither of them siruciurallv self 
giiffiitenl, but Bujipurl anil reinforce oni 

All important development which arose in 
the experimental work, although not peculiar 




Spyglass on Remote Machines 

The Dial of this Veeder Magnetic Counter is your 
spyglass on machines out-of-sight. Placed over your 
desk, it gives you a view of machine operations as 
they count in recorded production. Your eye is always 
on the job that’s “on tbe wire’* with this 


•VS&i Counter 


The "Form UM" Magnetic Coun¬ 
ter below counts machine oper¬ 
ations or units of output, elec¬ 
trically communicated 



Remote Indicating 

Mc-iluiuRiil rontacts on your ma¬ 
chine ni.iki ami lireak the electrical 
tiicui! vshich opcrate^ llic counter 
1 he rlcLlro-maKnetii drive can get 
Its cun cut fjom your legular liglitmg 
ciicuil DnccI ciirri-nt. 110 Volts 

1 or nun lime- devices or aiijiaratuv 
when von i an'l put on a mrihan- 
icallv ojieialcd lonnter. you readily 
attaili H conlacl-maki r and gel youi 
count "ovei the wire-- 

"Form UM” anJ larger Mag- 
ne/ii Cnunlers are fuHi/ desenhed 
In a special hulleim Write foi 
copy With the full-line Counter 
Catalogue 
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Dang'erous 

Reading' 



How Would You Enjoy 

0 Luncb with Beatrix Esmond? 

Bcatilifiil iioalti'c imiiiorlal in 
iavc iiialiiin, irn sistiliU in mj s- 
tiiion^ fcniinnu appeal—uith 
a Iniich 111 lliL (IlviI If ^lir 
r.unr to yi.nr tciun, uimlcl yon 
unite her to lunch, if you had 
the chance ? 

C)t ionise yon would, and 
that luncheon would Ik history 
Hi itrix, 

it dizinK women 


hli, 

'I'hackeray's hen: 


thesi rMitini; 


as tin ftirl >on noticed on the 
sticct todav 11 nndi ( ils ol mi n 
ha\ t I dll n in lo\ i u ith them 


Anaioii Fk\mi was a 

vtrilci uiisii r])asst (1 tti 
model It tunes lie says 
tile ht'tjmnini^ of eduea- 
tion IS hein)j interested 
^ oil ean't It arn v\lii n \fiu 
are lioiid Hasn't your 
own expeneiiee tauj^lit 
you that 

1 low many peo])le hate 
wotks of ftjenitis tod.iy 
beeause they y\eie foited 
down their throats at a 
time yvhen they found 
them ditlP Hoyy many 
really preat Iwoks anel plays liave tueii 
eternally spoiled for yon heeause \oti 
yyeic boietl by them and had to read 
them at sehool, or from a se-nse of duty 

Till truth IS, wficlhi r i story w.is written 
I.ist week Ol hundiid v<,irs iy;o—wlulhii il 
is tiy a ‘'ekissic" aulhor or a w idi Iy-hi i aldi d 
liest SI 111 r— if it |r tiull it IS ilane'ernns rc.id- 
iiiK fill lilt man m woman who has dis- 
einrrid what nhualinii mean-, 

Winn Mill hail l.iiiyhi d wept or thrilled 

yvhtii you ha\t hern ahsnihid in nin triiK 
niininn hook, whin yon hai e scnsiil hi'i a 
hull niori kiinh hiiatisi of tin winyid 
wolds ol mil 111 111 |)oMti vmi havi emitrih- 
uUd molt Id yoiir idnritnm than a man lias 
III iniiircssue volumes 
duty 

That 



tmundiiiK hrmn all imnitrie’s 
and .ill limes are tin womtn it 
would thrill von most to know 
Milt thiin in The (.oldin iiook 


makis siuh in ajiinal to the reader who de¬ 
ni,iinls soiiielliiiif; Mill 11 sting and at tin smn 
timi ciidniing i roin tlic east storrlnnise ol 
till woihls classics, wi itli n perhaps thisyiai, 
))i rhaps thousands ol ycais ago, each month 
it idhis eon those great storu s, pm ms, plavs 
and adeinliircs that remain gnat heiaiisc 
tliey aic ahee todae 

\s the leliphmn, the antomohde and the 
radio ( nahlc eon to h\i more riihly, this in w 
mil dedightful magaziin has hi eii inspired hy 
lln modi in spirit In give eon the pun gold 
that genius lias mim'd I'rom all imintrns 
and ,ill tinn s it lirings you adventures into 
hleiaUiK 

'I In itiarm nl Tlic (ndden Hook is like the 

I harm ol an exiiinsilt lion(|iict, o) a drhghti nl 
mial—just the light sileetimis relatiee- to yon 
and to each other It is tliat iiidefinahle thing 
— the inrsonahte ot The (loldcii Boeik—that 
h.is hrmighi in one year 2(XI,(tOO ileeoted 

II iders It is really edited 

Special Offer for Readers witli 20tli Century Minds 


Among tbe contribators to 
tbe April Imuc are: 

W Swwimt J«)M SlepkMU 

Gmrfu dMOKtag 0 Henu 

Suwl Uwifd Wtee UfoMlio Hftni 

JoMpliC Uc*li Bgnildurc 

St«CT Kmtma Lewu Unoll 


'< I lie dazzling |i 
V kliiiev yoiirself Iniw Mtimii- 
■il —/nr It httic vhili- unit/- 
Till' rigulur price of 'I'lie 
AVe lire going to Hend von 


' N hllUies of nlieli il niiigii/iTii 
^ Am.^- lilting The (iiilllill Hunk 
' * to ninki a Hjiei i il nlli 

V tiuldi II 1 t'H'k IS I w I 1 

IniriKlurlory\ two ihhiu s nr niii i . . .. 

(>n»r eeillgi'i e I'll 'till i.nlilin Uook Inr six nionths for (1 (Hi msti ml of 

6 Mnnihs (or 11 s„^ jfl '•,(1 iJm tin- is iiiile tor |iriiiiipl aetioii Sliniily fill out llii 

Tin t.iiM.is Hook \ liir.ieliiil ei.niinn iinil nmil it to iw tniliiv 1 >o It now eeliih 
I Y riN '• 'I'liis IK enily u trinporani introdne- 

Srnd I'h, Tiolilen" inli’ik t.N,, "'V' " '''''■'''•'‘ihi IH AVe eniiiiot offer it long 

fhc Ivlow at Si>i-\ " ^ jii films* *v*i to iiiuko it S«uhm r or 

ilftl Tni I nriurtitry olFcr, h 1< \ lur»l \ou iiM to lx c utiK' ^MitllUHiii^tlO fihoill I'lir 

month- I tiicIoHe $1 — ln«n ad \ <H)ld*ti l5(Kik if Voii rniov rending fftHeiiinting 
of tho UHual |1 CO \ fcituro s S» lid tin coupon lit onre and be giiul 

Nanjp - ^ 1 >o not wait and b* Horry 


Only One Prompt Dollar 


to metal-clad construction, U worthy of note. 
It was found that a short stubby form, as 
shown in our illustration, with a ratio of 
length to diameter of only 3 4 to 1. was 
arrodyiiamically more efticirnl than the 
elongated shapes hitherto employed, and that 
the Control and stability were also far better 

Space doea not permit us to describe many 
other interesting features of the design, nor 
ia it possible to say definitely whether the 
idea will prove succrsaful in practical opera¬ 
tion. Ncvenheleas, it would seem that much 
has been achieved by these original and 
painstaking engineers 

A Swivelling Propeller 

¥ T has long been recognized that an air- 
* ship would gam greatly in maneuvera¬ 
bility if the thrust could be made to vary 
in direction. 

The Kirstsn-Boeing propeller, invented by 
an American, but described fully for the 
first time in Zeitsrhrilt fur Flugrtchruh, 
seems lo have achieved a versatility of thrust 
direction which is remarkable 



Figure 2- The Klrslen-Bocing pro¬ 
peller as applicid to an airship of the 
1-os Angeles type. Norinallv the pro¬ 
pellers give a forward thrust, but they 
ran be made to give up or down 
forces, a great advantage in airship 
control 

The prinriple of the propeller i« illiis- 
truled 111 the diagram of kigiin I fiie hix 
blades of the propeller miale about its mam 
axis in the direction bIiowii Iiv tlic curved 
arrow, A At the saim time each blade 
rotates about an axis ut it- (enter in the 
(lirectinn shown by llie curved arrow, B 
The rotation of B i« half that of A, so that 
the hladrs turn onlv through 100 degrees 
while the whole pnipi Her turns tlirougli 360 
degrees In the particular disposiiion of the 
blades shown in Figure 1, the resultanl 
thrust of all the blades is horizontal and 
from left to right If by a simple meilianical 
device the relative position of llie Idades is 
1 hanged so that a blade is horizontal, for 
instance, when in the topmost position, then 
the resultant thrust becomes vertical. 


Unfortunately, an exact deaorlptlon of all 
the mechanical featurea of the device ia not 
available, but Figure 2 will give our readers 
a fair idea of the application of the Kirsten- 
Boeing propeller to an airship. Only the 
blades of the propeller project outside the 
airship; the driving mechanism and the 
mechanism for altering the position of the 
blades are all within the hull. Normally, 
the propellers on both sides exercise a for¬ 
ward thrust. But they can also be made to 
act up or down or even backwards. If two 
propellers are placed at the stern of the air¬ 
ship they can be made to act as rudders, or 
elevators. 

The advantages of the propeller in the 
handling of the airship are obvious. Control 
is maintained even when the airship is at 
rest, whereas with the ordinary rudder a 
turning movement is obtainable only when 
the airship is under way Vertical control 
IB also enormously increased For example, 
if an airship in the course of a long journey 
IS becoming light owing to consumption of 
fuel, the propellers can be made to give a 
downward thrust, thus ehtninaling the neo.es- 
futy of valving gas or for the employment 
of ballast recovery methods. 

The Kirsten Boeing propeller has been 
tried experimentally in the model basin and 
on a fast molorhottt (it is applicable to 
either air or water vessels) with entire sue 
cess, and ns further progress will be worthy 
of interest. 

Snow Skidg 

ITTINC snow skids to an airplane is 
mudi inure of an engineering problem 
than would be a|iparent at first 

I lie skid niiiNl be free to rnrk about the 
axle (which travels upwards against tbe re 
sislance of rubber sboi k absorbers) hut must 
not nick loo nimh, hence the provision of 
long rubber strands at the rear and front 
of tbe skid Tbe skid must be as small and 
light as possible, yet provide sufficient area 
for the iiearing pressure on tlic snow to be 
moderate, and have just the right curve to 
Its surface in front lo enable the plane lo 
make a quick get away or a landing without 

A typical and entirely satisfactory Con 
siruclion is shown in our illnsiration 

A Modem Instrument Board 

UR illustration shows a typical, modem 
dashboard for a cross-country flight. 
I’loneer aviators used to rely almost entirely 
on llieir senses to gage liolh the equilibrium 
and the maneuvers of their planes Modern 
pilots use every instrument that science can 
provide In tins particular dashboard, de¬ 
signed bv Morns M Tilterington, every 
requirement of siienlific flying is provideil 
for. 

In the top row, left lo right are; tlie oil- 
(Continued on page 356) 
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The Magazine of Today and Tomorrow 



“Everyone, T think," says H G Wells, “should read ‘-uth a 
wceklv ncwspapei as Nature, ol lauidon, or the SuciUiIk AiiierKaii 
to keep ui touth with the ever-advancing boundaries of human 
knowledge and achievement " 

When the distinguished writer, universally recognized as one 
of the keenest analjsts of modern times, says everybody, he me.ms 
It literally—the scientist and the college graduate ec]ually with the 
man whose schooling w'as cut shoit in childhood 

“A day will come," he declares, “when people will lealize th.it 
they have no more right to give up reading aiul serious stud\ because 
school and college days are over than they have to give up washing 
or the use of a toothbrush because they liave grown up out of the 
tutelage of home " 

'I'oo many of us are casual about our reading If we happen to 
see the Scientific American on the news stands we buy it; if it fails 
to catch our eye we let it pass Indeed, many a man reiving upon 
the chance of buying the magazine on the way to hic ofTue or his 
home, finds that all the copies have been sold And the number he 
misses may be the very number in which appears an article of 
especial importance to him. 

Right now things are happening you will want to know about 
Next month and the month after developments of tremendous 
importance to science, to industry, to your own well-being are being 
reported in the Scientific American You will not want to be unac¬ 
quainted with them Every month you miss reading the Scientific 
American is a month lost—lost pleasure, lost education, lost oppoi- 
tunity. Each month you read it is a month gained—gam in knowl¬ 
edge, in enjoyment, in power. 

To get the fullest possible benefit from the Scientific Amciican 
read it regularly, consistently, every month There is but one lust 
way to insure this—subscribe At $4 a year how can you alfoid . 
not to? / 
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prpfwurp KaK**’ which indlcalcii whflhcr the 
molnr is receiving the correct amount of 
lubrication, the air-speed indicator, winch 
show* the speed of the plane relative to the 
air, and not only gives an indication of the 
distance flown (not entirely correctly, since 
it does not allow for the speed of the wind) 
but also warns the aviator in case his speed 
falls loo low for normal flight; the hanli- 
and-turn indicator, which tells the pilot 
whether he is flying on an even keel and in 
a straight line, and is particularly imporunt 
in fog living when there is no horizon or 
landmark to refer to; and last in the lop 
row is the climb indicator, an extremely 
sensitive Instrument which is most important 
in climbing tests of the airplane 
In the bottom row, left to right are the 
radiator thermometer, which warns the pilot 
in case his motor is overheating, the larh- 
omelcr, which tells him whether his motor 
Is turning up the projier amount of revolu¬ 
tions; the fuel level gage, which warns him 
when his gas is running low; and the 
altimeter, which tells him the height of the 
plane The electric clock and the control 
switch complete the equipment 

A Huge Semi-rigid 

A irships may be broadly divided into 
three classes: rigid, semi-rigid and non- 
rigid III the rigid airship, rnliance is placed 
solely on the metal framework for the main¬ 
tenance of the correct outer form, in the 
non-rigid, excess internal pressure of the gaa 


puts tension in the fahne and counteracts 
any tendency to deformation dne to the loads 
carried; in the semi-rigid, gas pressure la 
combined with a trusa or keel running the 
whole under length of the airship. 

From the point of view of useful load, the 
rigid is Inferior to both the other types; in 
the non-rigid it is difficult to maintain form 
except for comparatively small airahipa. By 
many designers the semi-rigid is regarded aa 
a happv compromiae, not so heavy in its 
structure as the rigid of the Los Angeks 
type, yet wilhatandlng deformations suooess- 
fiilly in quite large designs 

The United States Army RS-I it one of 
the largest semi-rigids ever built and it has 
proved entirely successful on its maiden 
flighu The /?S 1 measures 282 feet in 
length snd has a gas capacity of 760,000 
cubic feet of helium—approximately one-third 
ihat of the Los Angrles. It recently carried 
Id passengers with 4^200 pounds of gasoline 
at an average speed of 40 miles an hour; 
fully loaded with gas it can make a ans- 
lained flight of 2,000 miles. 

In one of our illustrations we show the 
entire length of the airship as it is being 
slowly hauled out of the hangar, with its 
control cabin forward and the engiiio nacene 
in the rear The other illuatration shows 
Ikiw carefully the control cabin is atream- 
hned into the envelope 

The control cabin of the RS-l ia quite as 
complicated and well-equipped aa that of 
the larger Los Angdes. 



n Qf tlM BS-l enMfoUr slMMiltewl tea iJw hatt 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 

Conducted by Milton Wright 


Don’ts for Inventor* 

your jnven- 

a manuficturcr has 
obtained from an inventor an exclusive con 
tract for the manufacture and »ale of the 
invented article, and has done so, not be 
cause he wanted to make a, hut because 
he wanted to prevent anyone else from 
making or telling the article He has guar¬ 
anteed to give the inventor a certain per¬ 
centage of the profiu or a certain hxed sum 
for each article sold. As none, of them 
were sold, the inventor's royally amounted 
to nothing The inventor had no redreas. 
He was bound by contract. 

To avoid this danger, don’t fad to set to 
It that any contract providing for a royalty 
has a minimum, guarantee—that there i.i 
some provision which wdl insure that the 
article actually is to be made and sold — 
which will make it against the interest of 
the manufacturer not to sell if, or that the 
contract IS cancelled if the minimum is not 
produced 

(More don’ts wdl appear in this depart¬ 
ment from time to time ) 

Radio S«U at Half Price 

M any mrtchama are like St Paul—all 
tilings to all men. Walk into a drug 
atore and you can buy anything from a ham 
sandwich to a set of raair blades, in a 
cigar store you can purchase tooth powder 
or candy. Naturally, the department stores 
asaail this slate of affairs at every oppor 
tunity 

Recently, Wanamaker's New York atore 
printed an advertisement tolling about a 
large quantity of Tliermiodynr radio sets 
which were to be sold at hall price After 
describing the Thermiodyne national adver¬ 
tising campaign and how the sets had been 
sold through the United Cigar Stores, it 

‘Then came the awakenlng-^the public 
wants to buy their radios from radio stores, 
who know their business, who know the 
product, who, because of their knowledge, 
can advise purchasers what to buy, sliuw 
them bow to use it, install it, and stand back 
of it with real service. The great idea did 
not succeed. It was based on a wrong 
method of distribution ” 

J W. Golbord, president of the Thonnio- 
dine Radio Corporation, however. Is quoted 
as follows: 

“Like other rsdio manufacturers wo 
planned for a big year in 1925 and, like 
other radio manufacturers, we ran into what 
the trade is already aware jvas a year of over- 
prodacUon. 'We nude a special deal for 
New York City alone with the United Cigar 
Stores. When this plan did not produce the 
expected sales and inquines, the failure, such 
as U was, was confined entirely to New-- 
York, and was only an incident in our cam¬ 
paign os a whole.** 

In 1925 the Thermiodyne spent ISOO^XK) 
on advertising. This year they will advenlse 
almost as heavily. 'Wanamaker’s, following 
the appearance of their advertisement in the 
newopapero, sold Tbermlodynes at the rate 
of SM a day. 

Nirtloa«l BkKmlt Triuraplu 

f n Ae MokIi losue an item appeared In 
^ deportment, under the oaptioa *^^lo- 
(ory for Satall Gtooers,** telUng how the 
Fs^krol Trade Cotmniiikm hod ordered the 



Uevelopmenl in many lines is at a stnndslili until some device renders it prar- 
tleable. Navigation of our great ships is possible because Daniel E. Sickles in¬ 
vented the steam steering apparatus in 1858. This is the first one used 


Patents Recently Issued 

CUtsified Advertising 

Adverttsementa tn thxa section listed under proper classifications, rate S5c 
per word sack insertion, minimum number of words per insertion SI, maximum 
00. Payments must accompany each insertion 

Official copies of any patents listed in this section at lie each; state patent 
number to insure receipt of desired patent copy. 


Pertaining to Apparel _ 

ItAKIKR, .VatlLFT, (111 I.IRE liANIl - 
Adiijitcd to bo worn on iiii article of wcnrins 
nppiircl, in encircling rchition, to prcicnt in- 
cKlciitui (lisplaceincnt of tin- iirtiolc i’nli nt 
lOtiinXiH L M JiuwK, Kuiniiont, W Va. 

Hat —niiviiig adjiistiiblc means foi per¬ 
mitting a vnriution in head sispk without 
duinging the gein-riil appearance of a liullcs' 
lint I'ateiit 1571107 Agins Oipclh- ami 
H Iliirrls, c/o UnrrK & ('njH-lle, IM \V. 3dtli 
8l , New 1 ork, N li 

Wixmt.v Shoe —For protecting tin- feet 
of bathora ngninat cuts, in going to ainl 
from the water, and against injury from sea 
life Patent 1571498. C J Swunstrom, 
I’. O Box 43, Coroiiudo Beach, Calif. 

Or-vawkntai. UrTTort.—'Which will dlS- 
clow a button structure with an onuiiin-iit 
thereon, and may be readily stitched to a 
garment. Patent 157280.3. A 1. In-wls, 87 
(I'orurd I’luce. Newark, N J. 


low' loltage Hoiire.' of i nergj for tin iiurjioHe 
of enuKing tin- high voltagi euiient to jump 
iicroaa the gap under cundiliona which would 
not allow the low Miltagi- enin-iit to tx-eoine 
aetne I'ateiitK 157080.3 mnl 1,570H(M F L 
Walker. Jr, Box 1048. Stanford 1 iinersitj, 
(’all forma 

liLiMtNAirp Skin - In which ih placeil 
11 Kents of I leetrie lights to illntmnnle dif¬ 
ferent letters or figures iiinl make tht in 
xisiblo Patent 1.5(HM23 (1 A fJnfflii, Oak¬ 

land, Calif 

TllKItMOEtJtLTnit.' IlLtMr.NT—For tin rino- 
(xiuplers. which iirislin-t s a reluthtly high 
electro motnt fon-e when joiintl to a piwi 
five element Patent 1572117 O Ilerniunn, 
e/o Thi-rmo Hleetrie Battery Co, 1142 ]>i- 
veisey Parkway, Cliiengo, 111 


TKi.t-riioNE Hfchmr--I n whieli ihe vi- 
hratioii of n dliiphragra in respoiiKc to 
current fieqiieneies can he placed with a 
mlnlniutii nmoniit of iliKtortlon i’ateiit 
157.3754 1). Wald, e/o I 'nitetl Sen ntltu 

LaborutoricK, 80 4tli Aie. New York, N Y. 

L\mi’ Lock—F oi lumps of the inramli v 
cent type, which opernli s to iireveiit theft, 
.tile lump being iinimoHblt- without ilesirm 
tii.n Patent 1573717 C Killais. 10.3 .Mam 
8t. Stonliigtoii. Conn 

ITfaTKR ton PKIlMANrlXT llMit Wamni — 
Bv meuiiK of whieli tin- heat nmv la- applm-l 
either to the root portion, or unifornilv 1o lie 
whole hair under treatnu-iil Patent 157! 
701 A II. BoligiTB, 7 Tin- Cxelmng-. 
Miiswnll Hill, London. N 10, EiiKlund 

Of IntereHt to Farmers 

l>KArT EqliAi.l/KR —Wherehx tin- imll 
exerted bv « plnmlily of draft iiaiimils on 
an implement will be transmitted in a siiigb- 
Iionanntal plane I'atent 150.38OI E 11 
SiKillmnn, Box 71K1, Walla Wellii, Wash 
SooAR Cank Harvehtfr—B y whieh enhe 
atnika may be severed in an elTn lent manin-r 
and then cut into proper longths for the 
grinding mnehine. Patent 1.57(M)03 W 
RiiodgraM, (.Vntral Sciindu, Cumuguey. Cuba. 


Pbocesh fob Maki-vo Watfbpboof Poht- 
LANP CEUEIVT—Wbli-h eonaists in thorougli-' 
ly incorporating into a et-moiilitiutia uinterini 
a mixture of "beta natihthol” and non-voliitile 
oil. Patent 1500408 C N Miller, 410 
Funaton Avo., San Fnuieiaeo, Calif. 

PBOCF.88 for THIt JIIHTUJ.ATION OF NAT- 
tmAL ResInb anp Oi EORFaiNS —Which com 
prises mixing tberewitli from 1 to 5 iiercciit 
of tribasic phosphoric acid, and diatUling tlie 
mixture at a temperoturo of 310 degrees 
CflUtigrade. Patent 1572706 J M A 
Chevalier, P. Boureet, H. Regimult, e/o C 
Ohiuicvont, 11 Boulevard De Magenta, Paris, 
Franco. 


Method for Btarthiq am Aro in a W’eld- 
IMO APPAiUTDg.—By the auperimpoaing of 
a high voltage high frequency current of 
small amperage on the circuit containing the 


res and agninst imlepcndenl 


ml the iuprcmi Court of 
luuiid no error in the 
cull Court oi Appeals and 


Taking Stuck of Industry 

T 11\T the wlieels of Ameruan industry 
are whirling at cvcr-inrreaaing speed is 
generally appre i.ial( cl Ihe rale of this 
neceleruliciii lia» uow been meaaiired and the 
figureK are Ktanling even to the must con- 
hrmed of oplinii-Us 

The Bureau of tin- Census has reeenlly 
puhlished Us (tiisus of Manufacturers for 
1923 To make a proper comparison with 
preeecling census years we must go back to 
1914, till veara 1919 ami 192] lieing abnor¬ 
mal, llie foniirr being eliaractrrixed by un¬ 
usual indusinal ailuily and tbe latter by 
indusliial deptession 

In 1923 there wen- 196.309 industrial 
rstablihhmi nlB valued at $.3,000 nr more In 
1914 there were 272.518 On the fate of it 
that hardly looks like growth Bui wail 
In 1921 tile nuniher of men and women at 
work 111 these indiisiries averaged 8,778,156. 
In 1914 the average was 7,023,685 A gain 
of aiiproxunalcly 23 percent 

The wages paid in 192! totaled $11,009,- 
298,(Xk) In 1914 liny amounted to $4,067,- 
718,0(X) This increase is startling, but tile 
ligures need sonic readjusiinenl A dollar 
in 1923 luid droppeil iPi pere enl in purchas¬ 
ing power from the pure liasing power of a 
iledlar III 1914 ( ailing lilt payroll of 1923, 

then, onlv $5,724,835,ODD wt hnd the wage 
inrrease- is 40 pert enl oier 1914 

Materials for llie iiiiiiistrirs m 1923 cost 
$34 705 698,000. in 1914 ihey cost $14,358,- 
935,(XK) Again we rniiljii-t the figures in the 
light of the dollar’s dien-used value and we 
bx ihe 1923 eosi ai |IH 046,f»63.000 A gam 
of 25 pcrreiit 

The \nliie of tin finisheel produels turned 
oul hv tlie-se imliisiiies was $60,555,998,000 
m 192! lie \,ilm in 1914 was $24,216,515,- 
000 Urns lie ealiies added by maniifaeture 
weie $25 H >11 .too OIKI in 1923 and 19.3.57,- 
5«0,IX)O eo 1911 .V gam of 38 percent in 


M itrrials cost 25 perrrni more m 1923 
lint the me rense in then value- exee-edeel the 
added valiiPK e)( 1914 by 38 percent And 
this grenli-r value inereaBe resiilled dirrilly 
from ihf use of 47 perieiit more horsepower 
Consolidation of smaller plants mlo bigger 
ones, greater reliance upon machmerv less 
upon man power, and, as a result, gn liter 
wcallli for ihc country and for its workers-- 
such IS the re-cord of scienet m industry as 
set down lu the, figures of the Census Bu- 
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Spot Maskbs fob Cobw Plawtob.— By 
meui« of wbloh oorn may be planted without 
the necesalty of using wires for guiding the 
planter. Patent 1670773 J P Oeachger 
and E. S. Jones, c/o J P. Oeachger, 1244 
N La Salle St., Chicago, 111. 


__Of General Interest 

Rr,CORDING SysTtM —For keeping a record 
of the steps in the manufacture of articles, 
that the cost of the finished article may be 
aacertalned. Patent 1567nSl C D. Pago 
and F. A Rehounek, c/o Page Printing Co., 
Grand Forks, N 1>. 

Safktt Magazine fob Explosivks anh 
Ammunitions. — Constructed to worrant 
safety either against atmospheric electrical 
dlachargos or the action of bombs from air- 
anes or batteries Patent 1587803 F 
aratta, e/o L Lalioccettu, Via Due Mar- 
celli 81, Rome, Italy 

Apparatus fob Sand IIi.ast Carving — 
By which the carving of wood and like ma- 
tarial la oconomieully facilitated, without re¬ 
quiring the employmont of skilled workman¬ 
ship. Patent 1688711 1, H Wellington, 

4044 Moniitu Avc , Los Angeles. Calif 
Liquid Wax kok 7’hrkads —For thor¬ 
oughly iinpregiiating tlireads uawi in the 
manufacture of leather gooda and for preserv 
Ing the threads against read} breakage Pat¬ 
ent 1,687407 J Fry, Canton, Missiaaiiipl. 

Bank Ciieuk —Su ooustnicteil as to pre¬ 
vent the (hanging of the amount of money 
for which the elieek was originally made! 
payable Patent 1.687813 .f. Patton, Jr., I 

208 Brown St, ChurleNlon, W Va j 

Key-Chain Bfei. — A small and light 
weight device, attiiehnblo to a belt from 
which keys may he withdrawn and will re -1 
turn by spring presBiiie Patent 15<i7788 | 
W Best, 2180 W North Ave, Chicago, Ill. [ 
Ice Can FiliKR—By whicli cans used 
in ice mnnufuetoriea may he filled with just 
the protier amount of water, without move¬ 
ment after filling Patent 1.687181 V P 
Miller, c/o Miller lee Co, ('enter Ave, and 
Main St, Chicago Heights, III 
Tdotiibrtirh —Ill whieli the bristles are 
mounted upon u member which may be ri 
moved from the handle at will for replace 
ment Patent 1607607 A. A Howard, 40.67 
Montgomery St, Chicago, 111 

Note-Book C'iip —For seenring a note 
book from unintentional rtislodgment from 
the (sickot of the user I’at.nt 15(.7315 A 
Zarernha, S06 W. WashiiigLon Blvd. Chi ; 
cago, Ill j 

Fnvblope —Fur registered mail, in which 
a return post-ofhee receipt eonslltiiteH a de 
tacliahle extension of tin- flap Patent 
158888(1. V. A Conklin, 61.3 nth Ave, Bel- 
mar, N J. 

Eteshader. —Which may be used nlona or 
in connection with e>e glusseN to shlild the 
eyes against certain rays of tlie aim Patent 
1668900. H A Metcalf, 288 .6th Ave , New 
York, N y 

Retainer Cup —For use In supiKirting a 
fountain pen or l(»ad pencil in uii iipriglit 
condition ill a pocket I’atent 1.6('A88!) A 
S Eliasson, 160-37 21st St, Wlutestone, 
N Y, 

Cem Setting —In whlcli the gem may 
never bo actideiitally deUched from a ring as 
long as the ring is on the huger of the 
wearer Patent 1588024 A ShalUin, 1407 
40th St . Brooklyn, N Y 

Si’OUt KiK Sugar P.ovvis —Which can he 
readily uttiielied to most anv kind of sugar 
container tir readily detaclied for tlie purpose 
of eleaning Patent 1688023 I Hum, e/o 
William (» Hahn, 2840 8th Ave , New York, 

N y. 

CoMBiNFP Skat and Iifsk —In whicli 
botli can bo adjusted vertienllj and secured 
in position, or packed in a small spare for 
storage or shipment Patent 1.688211. S 
W Conwell, (irand River, lowu 

BurgiaR Alarm—1m the form of a bell, 
adapted to be mounted on auv wdndow sash, 
to ling on till' movement of either sash Pat 
ent 1688882 A E Coyne, 28 Waverly 
Plaee, New York, N Y. 

('1 KANiNG ('oMPOUND —Cottiiirising ground 
shelled peanuts combined with euniplior. 
adapted lor cleaning and polishing furniture, 
automobiles and otlier artlclis Patent 
168HI110 T S Noguchi, c/o M Tulimois, 
688 Ft lY'iishington Ave , Apt G, New York, 
N Y 

RF-rNKlRCED-CoNCRETK WALL SECTION — 
By menus of which an entire section of a 
building, with air space between the walls, 
may he mnniifaeturcd in one jtioro, durable 


enough to permit the manipuladon of th« 
entire ■ection. Thef inventor has been granted 
two patents, 1668266 and 1868266. C Oar- 
rillon, c/o .1. M Keamon, Temple Univer¬ 
sity, Philadelphia, Pa. 

'1'ooth-Partr Ejector.—I ncluding a eup- 
porting bracket for holding a collapsible tube 
of paste, and means for equoeaing out the 
regniud (juantily of paste Patent 1668021, 
T. n. and H Boberta, Cranford, N J. 

Siphon Tube Holder. —For a flexible 
siphon tube, which will prevent kinks and 
sharp bends and prolong tie life of the tuba. 
Patent 1668031 1) E. Thomas, 2024 Saxon 

St, Tampa, Fla 

Unit That.—S o constructed that a sertea 
of the trays may be readily locked into a ver¬ 
tical column to form a cabinet. Patent 
1668468. E H Pratt, 220 So. 2nd St., 
Corvallis, Oregon 

Adjustable Tip for Canes and tse 
Like—T he tip being resilient, and a new 
portion being brought into use as the old tip 
gradually wears Patent 166K423 C Sllfcr- 
len, 403 N Ottawa St. Joliet, 111. 

Work Cahinki. —Which In closed position 
has the appearance of an article of furniture, 
but when open supplies the necessary equip¬ 
ments for a hair dresser. Potent 16684M. 
A. Caliver, Flak University. Nashville, Tenn. 

Ijjosk Leaf Biniiicr,—I n which the covers 
are secured to tlio back by a double hinge 
thereby assuming a flat position when 
opened Potent 1668483 H J Holst, Apt 
24. 1377 Bannock 8l, Denver. Col. 

Cankment Window —Of metal cunatrnc- 
Uon, wherein threi> or more contacts arc pre¬ 
sen teil, making a substontially airtight and 
watertight structure Patent 1568865. 8 

U Barr, c/o W 11 Jackson & Co, 836 
f’urroll Si , Brooklyn, N Y 

Animal Trap— In which spring actuated" 
means are I'lnployed to tighten a miare 
nrouiid the aniinal, (he trap may be set in a 
small space Patent 1667214 L R Van 
3’ussel, Bear Creek Camp, Sheftiold, Pa 

LAtNiiKY Carf—F or boxes or lillern, 
which CO act with the case to present a com¬ 
plete grip or suit case structure Patent 
1.661)784 H E Plimpton, c/o Plimpton 
Mfg. Co . NorwcKid. Muss. 

Picture and Onjrcr Target —Adapted 
for use HI the praetKN' of archery, wherein 
the figures pri'sented at different places on 
the target act as hull's eyts Patent 1,689.- 
781 U P, Drr. 4,6 Purkwuud Ave, Sche¬ 
nectady. N Y 

Vanii'Y Cane —And mirror aasemhlage, In 
winch the mirror shows through the bottom, 
and is available without opening the eaae 
Patent 1569770 C Nacheroov, c/o A J. 
Sossner, 3(11 W Broiidwny, New York. N Y. 

Tbouwerr Cbf-asfji—A dapted to be In¬ 
serted In tlie leg of (he trousers and to exert 
tension thereon to foim the creases Patent 
1.689792 A T .Smith, 4689 Lexington Ave., 
Los Angok'S, (.'allf 

Pkni il Attachment —.Acting as a clip 
for retaining the pencil in a pocket, and 
greatly facilitate the work in cheeking and 
paging a ledger Patent 1.669742 J B. 
(ioerling Wausau. Wls 

Pinhway — Adapted to be assoiuated wltb 
a dam, for the passage of hsh from the 
water below to tho wotcr alsivc the dam 
Patent 1569410. N D Chase, Hornbrook, 
Calif 

Cakd .SltUFTLEB—Adapted to receive a 
deck of cards anil thoroughiv mix them when 
the device is shaken Patent 1569277. CA 
and W J Giinzelman, R F. D. No 3, 
Abilene, Kiins 

Makini, Moving Piciubes—A nd produc¬ 
ing comjsiHite rineinatogrnphic pictures, by 
the use of a plurality of mirrors so that 
several personages ul different (sdutM may 
ts' eoiiibiiKsI into a picture Patent 1589789. 
E Sehiifftnn, 19.38 Aigyle Ave, Hollywood. 
Calif 

Roof or Buiidino Tile— In the form of 
a nndiled plastic ninterial, such for example 
as abestos,-c( ment, covered with u thin sheet 
of non ferrous metal Patent 1578604 L. 
Lane, Box KNltl. Iluhaiia, Cuba 

Air Boat —In the nature of a raft hav¬ 
ing a bottom, and double pneumatic cham- 
hers, and meana ior uniformly distributing a 
loud Patent 157947(1 W P Fritsche 
and J D Clarke, c/o Clarke & Fnlsche. 
New England Airship Co, New Haven, 

AancLE OF PuHNiTiRE.—Whioh may be 
tniMsportisl in knockdown condition and 
readily assembled to form an umbrella stand. 
Patent 1570632 A L. Strouse and S. 


Weinsehenk, c/o S, Weisidieok, QS20 Iflffdi 
9t. Richmond Hm. N. Y. 

Hand Bao.—S o formed that it may be 
readily converted from a leather bag to a 
cloth bag or the reverse. Patent 1670516. 
E, Meltacr, 64 Grand St., New York, N. Y. 

Manufacture or Maboarine and Edibix 
Fats. —Comprising a mixture of vegetable 
fats and on emulsifying oU—soluble geluuu- 
iMd oU. Patent 1670629. E. V. Schou, 
Polegaard near Judaminde, Denmark. 

Roof Covering. —Comprisiiig a plurality 
of rooflng units arranged in courses with 
adjacent shingles, and looked to the roof 
sheeting and held against curling. Patent 
1670162. J. E. Hooker, o/o H. A W. Realty 
Co., Ludlow and Sonthworth Bldg., Coral 
Gables, Fla. 

Closure for Pipes, Valves and Otheb 
Vrsseus. —^The threads employed being In¬ 
sulated by a double metallic seal from gases, 
fluids or vapors, xrithin the pipe or article 
seated. Patent 15e«876. H. C Nixon, 749 
Ave. H, So. Saskatoou, Saskatchewan, Oon. 

UUBBEI.LA Rack and Smokino Stand.— 
Having hinged mombors by mesne of which 
the device may be adjusted to act as a table, 
smoking stand, or umbrella rack. Patent 
1570540. 8 Wolnschenk. 9620 107th St. 

Richmond Hill, N. Y. 

Pbocess or Olaeino Brick.—B y apply¬ 
ing gloxiug material, and fusing the same by 
passing an electric current through tho brick 
and glasiug material. Patent 1670137. A 
Fiseher, Jr, 4502 N. Sacramento Ave., 
Chicago, 111. 

Shackle-Bolt Oiuno Device.—I n which 
tho lubritntion may be instantly effected and 
means provided for atoritig up the oil Patent 
1670.367 C F Wolf, 2628 N Drake Ave , 
Chicago, III 

Pbocers. of Producing Artificial Snow 
—By pasRiiig an air blast through a previ¬ 
ously prepared mass of hardened foam, pro¬ 
duced w'lth powdered imscin, rennet and solu¬ 
ble calcium salt I'atent 1669.396 J A 
Rice, 806 Santa Barbara Rd, Berkeley, 
Calif 

Foldino Furniture—I n which the sup¬ 
porting menuM 18 capable of collapsing to a 
mlliiinum whereby the furniture may be 
compactly stored. Patent 16708ft3 F Sim¬ 
mons, 274 52nd St, Brooklyn, N. Y 


_H ardw are and Tools 

Tool foe Rcmovino from or Ai'I'Lying 
Diffkrfntial Gears to Thfik Axles — 
The device U capable of adjuatiuuut to oper¬ 
ate In vertical or borieontal iMiaitioii, and 
facilitates the application of the gi'ara Pat¬ 
ent 1667802. W. C. Bakela, Midland Park, 
N. J. 

Garden Implement. —Adapted to be used 
as a cultivator, and having meana for curry¬ 
ing a plurality of blades for engaging the 
ground I'atent 1608138. W. A. Crump, 
Humble, Texas. 

Wrenuh —"Which affonla facHIitics for 
turning nuts or like parts of a plurality of 
different sizes within a considerable range 
Patent 1560117 B R. Carpenter. Anson 
ville, N O. 

Stopcock —Having novel packing means 
for preventing escape of fluid, and means for 
keeping the moving ports well lubricated 
Patent 1660252. J. A. Barnes, Box 631, 
Burkbiimett, Texas 

Lawn-Dbesbinq Implement.— For effect¬ 
ing a uniform distribution of top dressing 
upon the grass, and working the dressing 
downwardly toward the roots. Patent 1569,- 
421. M. T. Coelho, Box 89, Redwood City, 
Calif. 

Automatic Latch. —Disposed within the 
caslDg, but having a projecting handle 
whereby the latch may be operated from 
either side of the door. Patent 1570135, 
G C Emraert, Box 286. Mount Morns, UL 

Pipe Conniootion. —Which may be used 
with pipes having roughly or smoothly cut 
ends, so as to positively prevent leakage 
Patent 1570155 V. Karbowskl, 1227 Mil¬ 
waukee Axe, Uhleago, 111 

Grinding Toot —.\dnpted for cleaning 
electrical contacts carried by the ehell of a 
timer, of the character employed in connec¬ 
tion with Ignition systems. Patent 1570166. 
A Morris, Sabina, Ohio. 

Method or Manufacturing Horbebhoe 
Calkb. —^From a high carbon steel wire 
section by a oold process doriag which the 
wirs is spblected to Impact and pressure. 
Patent 1670466. T. F. Doylan, Sr., c/o 


Bvenharp Mfg. Go., 880 'Cosrntvul 8 l, Mmt 
B runswi(^, M, J. 

Pipe Wrench.—S imile and dnroMo ia 
construction, reliable and affective in <g»aa- 
tiun, and adapted tor economical maanfM- 
ture. Patent 1670627. B. J. Evan# and W. 
H Barber, 147 Regent St, Salt Lake ORy. 
Utah. 

Drill Bit. —Having its cutting edge m> 
disposed near the periphery of the Ut, that 
it win be most effective for cutting honl 
iwk. Patent 1671848. 0. O. Stae, Qaail*- 
burg, Ida. 

Extension Bit —Having fastening maoBa 
adjustable to bits of different ataes, the bit* 
being qnickly secured and flrmly heM. PattBt 
1571497. G. W. Staley, 8860 a ISth «t. 
Sun Francisco, Oalif. 

Padlock.— In which meana is provliM 
for positively precluding movement of the 
shackle without first removing the key ac¬ 
tuated locking oore. Patent 16721iiS. J. 
Pietrle, 2219 Iowa St, Chicago, llL 

Safety Razor —In which the cutting 
edge may be disposed at the desired angle, 
and the blade removed In a single operation. 
Patent 1672572. J Strako, e/o W. R. Piper, 
417 Ist Nat'l Bank Bldg., Oakland, Oal. 

Gutter Hanger. —Adapted to have por¬ 
tions not only for embracing the gutter bot¬ 
tom extenor, but also for straddling the top. 
Patent 1672745. 0 Meunler, Great Neck, 

N Y 

Self-Locking Door Bolt,—F or swing 
doors, adapted to be automatically released 
and moved to locking position by tike closing 
of the door. Patent 1673663 J H. Stewart, 
714 Gllftoii Ave.. Newark, N J. 


_and Ug fatlng _ 

Hot Air IUcodlating Device. —Adapted 
for use in pipes Itvading from hot air fur¬ 
naces, fur controlllug tlie hot air flow oiu) 
conserving ilie heat. Patent 1570200. A. 
Unger, 7744 8 May St., (Chicago, III. 

Time Gontrolij5I) Regulator for Heat¬ 
ing Systems —By means of which addi¬ 
tional weights muy l>e engaged with a 
standard type weigh actuated temperature 
regulator, and varied at will Patent 1670,- 
082. H W Royec, 7543 Chappie Ave., 
Chicago, III. 

Hkateb —Provided with a special form of 
baffle or draft regulator associated with the 
fine Patent 1571079. E. Witnian, Sinking 
Spring, Pa 

liEvioE FOB Illuminating Oil Gages — 
Having means fur preventing the uulnten- 
tiunul removal of a combined guard and 
reflecting element from Uie gage Patent 
1570179 M. D Proutv, R. Craig, C Rawl¬ 
ings and H Carlson, c/o Electric Light OU 
Gage Co, Gaivu, Iowa 

Gas Burner —For cooking stoves, for use 
in a top opening or oven bottom, with the 
result that practicully all the beat may be 
used Patent 1571822 E F. "Wann, 17lT 
7th St N W., Washington, 1> C. 


Machines and Mechanical Dev ices 

Automatic Sheave.— Especislly designed 
for orgunization with rotary drUUng wtfits 
for nse in cat heading drill pipe iO tod out 
of wells Patent 1668400 J. B. Le Bus, 
c/o J. E. Le Bus A Son, Electra, Texas. 

Gravity Reoibteb— The primary moving 
element being a ball, adapted to be released 
and then perform certain registering opera¬ 
tions. Patent 1568272. F. G. Dingo, Box 
1972, Habana, Onbs. 

Apparatus fob Spudding, Drilling and 
Gleaning Out Water and On. Wells.— 
The device being readily portable and capable 
of being carried by an automobile truck or 
similar vehicle. Patent 1668480. C. Uhl, 
301 Chlokaauw Ave., Bartleaville, Okla. 

Filling Machine. —Operated by pressure 
applied to the fluid or semHIutd mstsrlal to 
be filled, and will deliver s predetermined 
quantity Patent 1609S00, J. Purvli, Jr., 
6406 So. Spaulding Ave., Chieago, 111. 

Traveuno Brukie Crane.— Which wlB 
quickly and safely pick up and set down a 
railroad car, or any other standard abaped 
object. Patent 16t^269. F. W. Eagslston, 
1416 Dodge St, Room 206, Omaha, Neb. 

Platen Return—O r rellft for nse son 
maohioM of the type embodying m rstary 
printing drum and a roller platen, such os 
the maltigriiph. Patent 1669284. W. KAst- 
ler, 2806 Bartold Ave., Ma^ewood. Mo. 

Machine for Grinding Grain,—^ iefa 

will grind or ernsk the grain for feed pur. 




agML BKd dtooktuf* Um croniid tnrin to any 
^afiMHa »>ac«. Patent IMW^ O. K. 
U^. fttiatton, M«b. 

OwntaD FiNiBinNa MAOKUts rat PitJt 
FaIMOB.—W hich may be readily adjuited to 
ntcdnea a pile raialnE operation to any de- 
aaleat during the prooeaa of finiahing 
'Patent tM9786. M. Poetiaoh, 01 Overfarook 
ITnwti Sldgewood, N. J. 

VactA—A dapted to be attached to ahy 
ortiader ateering gear, such aa aro uaed on 
■Mm irhatf ateamboata, for holding the 
rodder In poaltlon. Patent 1568417. O T. 
BoIUnteri e/o Barker Barge Line, Lockport, 
La. 

Fxut PaiirrUTO MAOioitK.—^Which may 
be adinated to accommodate any dealred 
width or length of film atrip, or may be uaed 
for printing from platei. Patent 1570498. 
J. Kahnanovitob, 4410 13th Ave., Brooklyn, 
N. T. 

Boao QaADEB.—So oonatructetl aa to en¬ 
tirely eliminate play between the cutting 
<xtga and the grader frame or drcle. Patent 
1670140. O. K. Gilbert, c/o The Gilbert 
blfg, Co , Aberdeen, S. D. 

Fuoa CI.EAHING AND Pombhinq Device. 
—In the form of a roller, adapted to be ro¬ 
tatably eupported for movement in contact 
with the floor Burfaco. Patent 1.570127 C. 
J. Borcb, 185 Adama St., Memphia, Tenu. 

SatmxE ATTAOHifKNT.—liTiich tenaloiia 
Che thread aa it ia fod from the bobbin, con- 
trole movement, and aevera the tlireiid, if 
imperfect. Patent 1671114. T, J. Gariaio, 
(5.77 N 5tli Ave., Allentown, Pa. 

Hoiht Contbol Unit—W hich ia intended 
fur oae n Itli Dydraullc brake actuating mecli- 
auiam, having means for operating the valvee 
(if the uydrauUc ayatem. Patent 157075;5 
H. H Logan, c/o Duro-Metal Products Co , 
264«-5« N. Kildure Ave , Chicago, Ill 

TaXTU.K-PlNlKHlNo MAOJtlNK—For facil¬ 
itating the ojicration of amootbing the fabric 
and Imparting thereto a high luatcr ur nat¬ 
ural alieen Patent 1571802. F. W P. 
lloee and C Werner, c/o Werner & Co., 183 
Autumn Ave., Pusaalc, N J. 

COMPENBATIMI DEVICE EOR PDMPB — 
Which may be ruadily connected to any aiao 
pump and to efficiently function to aubataii- 
tially maintain the discharge. Patent 1571,- 
781 R. U Aldrich, R P. D. No 2, Sum¬ 
mit Lawn, Allentown, Pa 

Macuine fob Forming TmerutB Fadbicb 
—F or atitchlng together the edges of a strip 
of material, and priwsing down and aecuntig 
the aame, in cunneetiuu with a w-wing ma¬ 
chine. I'atent 1571774 P. Gardner, c/o 
n M Blinker Co , 56 North St, New York, 
N. Y. 

Lionr CoNTBoi. Attachj«nt fob 1(^m 
I’BINTINQ Machineb—F or printing motion 
Iiiccuro fllma, in which the intensity of the 
light may remain oonatant or be varied by 
a light aixirtnre. Patent 1672708. R. C. 
Hubbard and A E MuCacher, c/o Consoli¬ 
dated Films Oorp., 720 7th Ave., Now York, 
N. T. 

Actomobiu: Hoibt.—A dapted for raising 
an automobile that u workmun can work 
thereunder and avoid the necessity of a pit 
Patent 1671178. J. P. Donovan, 137 8th 
Ave., San Pranclsco, Calif. 

WwBT-PiN Connection.—W hich obviates 
the necessity of set aerews, but will prevent 
longitudinal movement of the wrist pin with 
m a p act to the piston. Patent 1672705 D. 
Head, 1320 Birchwood Ave., Chicago, Ill. 

Combined Sand Pump and Dwut, —By 
means of which no time is lost between the 
agitating of the sand at the well liottom, and 
the pumping. Patent 157227A S. R Evans 
and 8. W. CoUina, 814 W. Fairview, Tulsa, 
Okla. 

Automatic Flow Oontbolleb. —Which 
may function as a trap to discharge conden¬ 
sation from steam boilera, or as an overflow 
device for Tarlous purpoaes. Patent 1572784. 
D. A. Flaming, Pennaylvania State Normal 
School, Indiana, Pa. 

CENTHTPirnAl, Sepabatob.—F or aeparatlng 
aoUd matter auepended in a liquid in cases 
where the specific gravity between the ele- 
menta ia comparatively small. Patent 1672,- 
299. F, W. McEntire, Hotel Utah, Salt 
Lake City, Utah. 

Ma^Baal and aurglcal Daricaa 

NEtraovaRTAMWraa.—For the purpose of 
analy^ aafi aubaaquaitt nloaatien of auUux- 
atad vevMhrae lit the human spine, aa one 
0* the operathma In chiropractic. Patent 


1571140. IL F. O’Oonnor, Sheridan, Wy- 
outing. 

Htpodermio SraiNGE.—Having a remov¬ 
able needle, which may be aterHiaed in a 
high temperature flame without injury to the 
needle Patent 1568061. M. F Bauchert, 
803 1st Nat'l Bank Bldg., El Paso, Texaa. 

Habsage Appabatus. —By means of which 
the patient may iiereonally operate the aamu, 
for treating the spine to adjust or correct 
defects. Patent 1672784. C L. Hamilton, 
7007 6th Ave., N. E. Seattle, Waah. 

Optical Deviok. —For training the eyes 
in unconsdons shifting, and for proving to a 
patient the benefit from the practice of shift¬ 
ing. Patent 1672760. R. R. Amau, c/o 
G. Rule, 10 Almarso St, Madrid, Spain. 

Tbocab. —An instrument characteriaed by 
the special form of cut it makes, uaed for the 
exoliiHive purpoio of operating on food-bound 
animals. Patent 1673681. J G. Dlreaux, 
Maipu 671, Buenos Aires, Argentina. 


altering the journal or box Patent 1672121. 
H. Parker, c/o J. C. Parker, 1230 N. Dear¬ 
born St, Chicago, 111. 


Music Instbuctob fob Cbildben.—B y 
means of which the reletiOD of the position 
of notes and the keys of the piano are 
easily maiM Patent 1568267 U. Fiaher 
and D. Hooblcr. c/o H H Fisher, Y M. 
C. A , 1400 E 63d St., Chicago, 111. 

Mubical Inbtbument. — Having novel 
raenns for readily changing the mechanism 
which nciuiitcs the key hammers, whereby 
any tiiiiu may be played. Patent 1666438. 
II tiaua, 619 E. Washington St, Marengo, 
Ill. 

Pedal Photectob.—W hich may be coH- 
vcniently applied to the pedals of player 
pianos to preserve the same. ]*atent 1666,- 
315. W. C. Daurauellor, l.iebanon. 111 

_Prime Motcts and Thefr Accegso ries 

Muffxi.b —Adapted to cause a cold stream 
of air to flow around exhaust gases, whereby 
the gases will lie expelled in a steady stream 
Patent 1572116. F J. Hordle, 1847 W 
Huron St, Chicago, 111. 

(Urdurktob— In which a conical-shaped 
air controlled member is provided which 
grudunlly opens as the suction of the engine 
incriMises l^atent 157.3688 P A Dumraese, 
6 New Haven Ave. Milford, Conn. 

AIB Fiiteb—F or filtering the air taken 
into the Intake pipe of internal combustion 

lure of coinbiislible charge. Patent 1573656 
R E Terhune, 801 E 27th St, Paterson. 
N. J _ 

_Railway s and Their Accessories 

St'critHEATEB Construction fob Loco- 
motiveb —('ompnsing a front superheater 
extendiug into the smoke box, and a rear 
sniHirlienter extemlmg into the combustion 
cliambcr, conucctod by tubes. Patent 1663.- 
683 F, A Benolken, e/o Rev J. H O’Neill, 
Mount St Charles Ctollege, Helena, Mont. 

Feed Water Hfateb fob 1,ooomotives — 
Having a tubular ensing of annular form, 
the ends of the ensing communicating with 
tlie steam chamber of a coupling. Patent 
1567514, J H. Kidwell, 422 Harlo St., 
Staunton, Va 

Sl.t.EPlNo-CAK LApnEB.—For rendering the 
uiuwr berth of a railway sleeping car con 
vpnloiitly accessible, and to prevent acci¬ 
dental falling of an oeeupant. Patent 1668,- 
846 n. I Jones and F. M. Pinkerton. 1.5,38 
Forest Ave., Wilmette, Ill. 

Street Railwat Oonstbuotion.— In the 
form of paving blocks so designed as to be 
protected and reinforced at the points of 
greatest wear Patent 1608677. W F Mc- 
Canloss, Kinney Bldg., Charlotte, N. 0. 

Track Sander—H aving a speciol nosale 
with a blast channel oiientng into the sand 
ontlut for dislodging clogged or froBcn sand 
at this point. Patent 1669830. J. H 
Watters, Box 466, Anniston, Ala 

Railboad-Cbobsing Gate. —On both sides 
of the tracks, the right-hand gate on each 
side being first closed to intercept traffic, tlin 
other gate closures following Patent 1568,- 
808 B B. Beecher, c/o A. W Beecher, 
1038 Ocean Ave. Brooklyn, N. Y. 

Car Door —Which fs sliding and laterally 
movable, and includes means for making a 
storm proof contact when closed Patent 
1609884. B Fuller, R. F. D. Box 24 a. 
Newark, Calif. 

Journal Box Beabino.—O f the roller 
type, which can be readily applied to a 
standard railway oar journal box without 


_P ertain ing to Recre ation 

Amusement Device—I n which cars aro 
provided for seating passengers, to be oper- ^ 
aled to move over a convoluted annular pint- ,, 
form. Patent 1604639. A. A. Stavick, Box I, 
77, Sioux City, Iowa. " 

Skate. —Comprising a foot plate, to be ^ 
firmly secured to the foot, supported on two .. 
hooded wheels one in advance of the nfJicr i ' 
Patent 1686706. O. A. Thomas, Yakima, u 
Wash. 

Game.—W hich in its character la somP- _ 
what similar to baseball played in a re¬ 
stricted area. Patent 1568013. H. C. War- " 
field, P. O. Box 183, Merrick, L. 1, N. Y. 

Golf Club Head —More particularly golf- 4- 
ing irons, the striking faces of which arc 
characterized by straight gniovas for mati- ^ 
rially enhancing the users playing ability. ‘ 
Patent 1660212 JAG. Aitkcii, Long- ,, 
wood Ave., Holyoke, Muss j 

Child’s Riding Toy.—Which In general 
appearance, and in its movements on a sup- j., 
porting surface closely resembles a miniature 
airplane. Patent 1668400 F. J, Schubert, ,, 
700 Demonbrueu St, Nashville, Tenii ^ 

Figure Toy— In the form of a doll, oper¬ 
ated by clcctro-magnetie means, which will 
cause the doll to operate a drum. Patent , 
16154674 H. C. Hodgkins, 7 Vley Road, ,, 
Scotia. N. Y. J 

Amusement Device —Which will teat the 
skill of the 0(irrator in manipulating n coin y 
in its movements to answer questions in the .i 
nature of fortune telling Patent 1564841 
C Fleiseher, 62 Van Simlersou Ave., Brook- 7 

lyii, N. Y. J 

Tor Amusement Device —Comprising b 
toy airplane which is adapti-d to be projectini . 
tiiiil to travel in the air at high velocitv, a 
relatively great distance, with direction 
vnri.sl at will The inventor lias Ikcu 
grunted two patents, 16(554.37 and 1515.5438 
J. Greife, 201 York St. Ni'WjHirt. Ky 

Golf Bag -Known us caddy bags. In j ” 
wlinh the golfing sticks cannot be thrown 
agninst one niiothor, being held separate, yet, j* 
easily removable Patent 1570600 It Keii-j ' 
nedv, c/o Ken-Wvl Sporting Goods ('o, '' 
Glovorsvillc, NY. 

Toy Vluiclf —Adapted to be straddled 
by a child and to be proiielled by Ixsly move-1 ’’ 
meat of the rider Patent 1570849. R. H I' 
Munley, Cottonwood, Arizona J, 

Dolj —Whieli when caused to simulate B 
daiiee will issue sounds ns if the doll were 
whistling Patent 1671868 (} H Parsons, « 

c/o Averin Mfg Co, Wal(>s Ave and 143ni 
St, New York, N. Y. '! 

E.'cebowkb.— Permitting a person not hav- ^ 
ing access to a gymnasium to have the bene¬ 
fits of a rowing machine at home Patent " 
1.572802 C I* Layman, 641 S 34tli St., ^ 
Louisville, Ky 1 

Game —Including a target member, and ' 
members In the nature of catapults for effecl- 
ing the movement of projectiles toward the I 
target. Patent 1573711 L C Houle, Box f' 
72. West Pittaburg, Pa “ 

_Pertaining to 5 ehiclcs_^ 

Stop and Direction Indicator —Which 
coiiKtitutes an iUnininated dovK^e that mav ^ 
he Ntrapfied to the arm of the driver for night 
sigimliug Patent 1.568,301 E L Bluneh I’ 

field, 081 Oliver St. Sun Pedro, Calif 

Pashenoer Compartment. — For publiej 
conveyances, by means of which all ponsihk j " 
space, ordinarily wasted, may be utilired hv h 
the use of tiers of seats Patent 150885.5 g 
A W Lawson, 1810 Broadway, New Y'ork, 3' 
N. Y I 

DiRIGiniE llEADTJUItT FOR VeHICI EH--Tn | a 
which the working mechanism is enrireh ' le 
housed and protectwl from dust or fon ign \ 
matter Patent 16(»201. J. M CulkiUhl- 
Box Oil, Detroit. Mich 

Imiucmknt Attachment for T'uactoB'i 1~ 
—WhicIi permllM the iilacmg of tin iinpli 
iiienl ill front of the tractor, witlioiit altinng 
the construction of the triietor l*atiiit . 
1.509<H1 C, E Gilbert, o/o Gilbert Mfg 
Co, Aberdeen, S D 

Pressure Indicator —Permanentlv ear ^ 
ried by the wheel, so that at a gliince the 
exact air pressure may he ascertained, with 61 
out soiling the hands Patent 1505123 G T 
l>ailey, Bison, So. Dak 

Headlight. —Which is adjustable and eon- ei 
trolloble, and will properly illnminate the M 


road without subjecting drivers of oncoming 
vehicles to blinding glares. Patent 1560282 
E E. Hughes, c/o J. S. Egbert, Box 70, 
Wallace, Idaho 

(JncBATiNo Mechanism fob DiuK.intr 
IlEADLlonTH —Which imparts in a sinootli 
and easy manner the proper movement tn 
tile hendliglits when the vehiije is steered 
Patent 1560074 (J Cook, Box 5:5. Gdlott, 
Wis. 

SKiNALiNG Device —Comprising an arm 
evlending in horizontal direction to inilicuto 

by (lay^or’'night. ’^I'afent 15^3718)’ j' M. 


merits, adjustable (or securing high speed 
with eoinparatively small jMiwer, or slow 
speed w itli compuratlvelv great power Piiteni 
156(52.30 O IT Scanlaii, c/o J A Sheehan,. 
44 ('onrt .St, Brooklyn, N Y 

DlUKlIllLE lU ADI.K.HT FOB VEHICLE — 
.\(lapte<l to torn autoiiiiitieally when the 
steering wheel is turned, and to throw rhe- 
light just in front of the ear I’atent 1567,- 
512 J M (’alkiiiK, Box 611, Detroit, Mich.. 

Tractor Ilrrcii —W hieU will iiermit rela- ' 
tue separation of tlie liruwnng uod drawn 
vehicles under (.*onditioiiR such as when a 
mild hole 18 elKsnintered Patent 1566740 
C 3’ Forrest, Le Grand, Calif 
‘ Motob Vehicii —Having mrniis (or steer¬ 
ing and driving a pUirulity of vehicle axles, 
directly, so that eia h axle is sleeted by tin 
preceding one Parent 1.566726 D II 
Bradley Apartado 5(), ParraJ t'lHh, Mexiiyo. 

Brake Mechanism for AuTutMourtrs — 
Wliieh provnies operating means bstweeiii 
tile ordinary foot brake [s'dal auU Uie enn r- 
geiiey lever and tin four whcs'ls of the ear 
Puleiu 1567882 1 F 13(.iler, 428 Central 

Trust Bldg , Altoona, Pa 

Axle Brace and Positki.nee.—D esigned 
to engage the front axle and radius nsis ot 
a “Ford” cur, and hold the axle in proyier 
jsisitioii Patent 1568095 J \ Mehane, 
South Boston, Vn. 

IlKvnili.in In which the lighting unit is 
adjustabk within tlie camvg, so tliut the 
proper focusing of the light w'lll eliminalc 
glaro Patent 1570401 V’ A Irwin and 
10 8 Scliwartz, c/o E 8 Schwartz, 507 6th 
Ave, New 5'ork, N Y 

ANTIHKIII .tiTACHMFNT K)tt AUEOMOBnE 
Whellh—W hich preveins tlie wheel from 
skidding, also provides an inerrasu in the 
eontaeting jiortions of the wheel Patent 
1570.350 IT 15 Liinihorst, Route No 3, 
Box 188, Springfield, .Missouri 

Direction Sic.nal — Adupled to be man¬ 
ually inovid to any one of several iiositions, 
to indicate the intentions of a nuitor veliielo 
driver Patent 15701,58 N \V Knight, K 
1818 Ninth .\ve , SjMikiuie, Wash 

I.enn—A dapted for vise in eonneetlon 
with hinidlights ul motor vehicles for diffusing 
the liglit and eliminating glare Patent 
1.5(a«)73 F K Coettert, 123 Ellisworlh 
Ave , San Mateo, Calif 

Lininii ton 33ixNNitiHsroN and Brake 
Bvnph—C onstrmted from woven nr ti xtile 
fubrit, for iireveiiling the glazing of the face, 
and lengthening the hte of fin lining Patent 
1571085 C Brails, MeHnde .\ve , Paterson, 


Desu n for a 1>oll —Patent (58252. J 
t3ia[iman, 1.58 W 85lli St , New I'ork, N Y 
, Design fob a Woven Faiiric —I’atonl 
682,50 L Bkihrn, e/o Phoenix Mfg Co , 40 
Thomas St , New York, N 5' 

Drhion fob a Ferris Wheel Ttiv—Pal- 
- ent 6.0.3,35 E H 33mley, e/o Pickwick 
I Mfg Co , 128 Patclieu Ave , Brooklyn, N Y. 
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The Book Department 

On the theory that best nellcrti are beet books, we have assembled those publloations 
from our Book Column that have proved our best seller* and present them to you in one 
iiatini;. Some of these may have previously escaped your attention. 


Tke New Theories of Matter and the Atom by Berlhoud , . $3,66 

A summary of the latest development* m the soiriitihc theory, approached by an 
hislonoal consideration, making them intelligible wait a moderate knowledge of 


Bine Print Reading and Shop Sketching bv Given* 190 

Typical drawing* are explained in detail, with advancing degree of einipliiily 
Shop aketelies are shown with crosa-sertion pajier below for home study and the 
use of various measuring instniments illustrated, projection explained, drafting 
preaisely depicted. 

Surveying For Everyone by Williams 1 5,1 

The layman who want* to know something about surveying will here find simple 
methods graphically llluslraled, that can be worked bv anyone 

Atoms and Hay* by Lodge 3 15 

A theoretical treatment of llie subject by Great Britain’s most prominent Physi¬ 
cist A masterly contribution to stience 

The Electron by Millikan , .... 215 

(Its isolation and nieasuremenl and the determination of some of its propertiaa ) 
Millikan is lo the United S|atc« what Lodge is to Great Britain This book fully 
justifies bis position as one of the leading Atomic theorists 
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Malaria and the Moeoulto Fish—By Dr, David Surr Jordan 
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Is Antl-alreraft Artillery Overtakln* tho Airplane!-By Colonel H. E Oloke . 

The Great Outer PlsneU—By Henry NurrU Uuwnll, Ph D . 

Tut-Ankh-Amoo's Golden Coffins- -A page of photoerrmph* . 

Radio Whirlpool* In the Kthei^By Orrin E. Dunlap. Jr. 

Old PiobleOM and New Methods In Prehistory—By Prof. Georce Grant MaoCurdy 
The New Coemolocy—By Prof William Duncan MaoHillan . .. 

A Diamond Quest In OsHfornla —Bv Wmflrld Scott , 

lutereetlng Air Btunpe and Historic Cancellations . 

Horsepower from the Tides--By J Bernsrd Walker 

Another Way to Conserve Our Valuable T'orasta—By R K. Helphsnstlne, Jr 
Western City Ends Mood Menace-By J E. Murphy 

An Underground Moving Picture Theatre—By Jsme* H. Collins. . , 

Fossils in Architecture—A pssre of phouurrsphs 
Nature Fakln*—By 8. F Aaron 
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Novel Devices for the Shop and the Home. 
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Sciancp and Money -Bonds- A Technical Consideration . US-a40 

The Heavens in May •. i40 

In the Editor's Msil-Where Reader Meets Reader . 841-444 

Radio Note, 148-880 

Learning to Us* Our Wings—A Department of Aviation News , 851-156 

Commercial Property Newt 887 

Palante Recently leeued 8S7-4S5 


Constitulinn of Manor by Born .... 2.65 

Translated from the German Three valuable essays which deal with thoir sub¬ 
jects from different pHunis of view They have been carefully brought up lo date, 
incorporating the latest advances 

The A B C of Atoms by Russell . . . 213 

A thoroughly admirable book for the reader, who, white not familiar with tech¬ 
nical physics, wishes nevertheless to be informed of its latest developments 
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Ether and Reality bv Lodge . ... 2 IS 

A senes of discourses on the many functions of the elbor of apace, written for the 
layman 

How Radio Receivers Work by Van B Ruben* . 1 IS 

A complete well rllustraled treatment of the many phasea of radio reception, be¬ 
ing apecially valuable lo construolors Many significant points omitted in other 
work* are fully covered. 

CoriiMities of the Sky bv Srrviss .... . 315 

In the sky the layman ha* *een curious bodies, eonstellstions. stars, comets, me¬ 
teors, lights and has often asked himself what it is all about This bmtk tell* 
him, and puts him on the road tu a more intimate knowledge of that fascinating 
science, Astronomy 

Beclnner’s Star-Book bv McKready . 515 

Those who are without lechniial eijuipment will appreciate the Author’s effort 
to assist them in claiming through the unaided eyes, or through simple ojitical 
insinimrnts, tlicir hcriuge in the things of the sky 

Modem Astrophysics by Dingle . . 865 

A book wluch ha* long been needed Thoroughly covers the newer developmenl* 
of astronomy based on the great advance* of the 20tli century A* non-technical 
a* It 1* jiossihlr to make tin* somewluil advum ed Bubjeil, ami espriiallv valuable 
lo ihoNc who regularly follow Profesaor Russeli's monthly armies in the Soieniihc 
American 
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A Text-Book of Phyaica by .Spinney . ... . , . 3 95 

A complete reference especiully strong on Electricity and Mugnetiam along the 
lines of reoi-nt developnieot The Third Edition 

Clockmaking hy Gordon .. .5 20 

The author cover* ground which cuher has not been trodden before or expands 
detail* wliirh fxprrirnce indicate* should he amjilified It presupposes acqusin 
lame with Britten* hooks on fiiiidamcniale 

Sermon* of u i.hemisl bv Slosson .... . . . 2.20 

By jinifcHsioii n r In mist liy convii lion, of i onhrmed religious beliefs, the author 
siilrmliillv ilrengllit n* llie lie between religion and Bciencc 

Drafting Methods by Trowliridgr ... . . . . 265 

•Suggi slioiis loi simplifMng and easing draftsman’s labors, have been collected 
by the aiiilinr lor many years and are here given with imirli detail 

Graphic Tublc-laigarithnis and Anli-I/Ogarilhms by Lacroix Ragol 155 

Gives dircillv wnhoiil iiilerpolatioii, logarithms to five places, of all fivn-plaee 
numbers, and coii\ir«il\ uiih grajiliic table reading lo four plaro* A rrvolu 
lionary aid to lulciil iiinn* 

Tractical Mathematic* liv Holih* Wane Srliroeter .1,65 

The essentials of the various |iroi e**( s, with sjienal emphasis on the practical 
side of the sobjci l Covers logurilhms, jjrai Deal geometry and curve plotting 

All priest pottpaid 
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How long will a 


G-E motor last? 



N obody knows But at 
Columbia Mills, South 
C 11 ul'ua the In si electric 
mctois e\ri installed in a tex¬ 
tile mill aic still seivut-Mble 
attei 3(1 sens of hard work 
Their lated ( apa'ity was only 
65 horse-powtaf but that was 
tour times as large as any 
imitors ttie General Electric 
Company had 'hen 
built 

t‘Or ten years some of 
these motors ran day 
and night, most (T the 
time they weie called 
upon to delivei H5 horse- 


powei instead of their rated 
65 horse-power Yet such 
stamina was built into them 
that every one of these veterans 
IS today quite capable of a full 
day's work, and fourteen of 
them are actually in active 
servK'e. 

It is interesting to think how 
many million yards of good 
cloth these faithful 
servants have helped 
to produce and how 
much they have saved 
consumers by doing 
their work at so low a 
cost 
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To the North Pole with 52 scsiF-Marked 
Ball Bearings! 


O N every epoch-making flight in 
the past decade, SBGSfF-marked 
Ball Bearings have played an impor¬ 
tant part in man’s fight to master the 
air. And now, on three of the planes 
to be used in this year’s expeditions 
to the North Pole—52 gBDi:[F-marked 
Ball Bearings will be used on the vital 
rotating points—a fitting tribute to 
their stamina and reliability where 


men must gamble with lives against 
the elements of nature. 

Wherever friction’s toll is to be 
minimized and smooth, easy operation 
assured, there is a place for 
marked Ball Bearings. It is this high 
standard of quality which has made 
them the world-wide choice for equip¬ 
ment on land, sea and in the air, as well 
as applications in countless industries. 


SaCStF INDUSTRIES. INCORPORATED 

165 Broadway, New York City 
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Niivv and Army touether have honored Packard with orders tor new aircraft engines totaling nearly 
kU tour million dollars. The new motors, proven supreme by exacting government tests, arc a tribute not only to 
Packard leadership in power plant engineering but also to the vision and sympathetic cooperation of those men who 
hearthe responsibility of our national defense. >=> f=> Packard’s motor builcling supremacy is as available to the private 
citizen as ro the United States government-—in the Packard Six and the Packard Eight. Ask The Man Who Owns One 
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ARCTIC^ 

HY should seven expeditions be 
^ headed for the North Pole'' 

The answei is that finding the IVde 
IS not the mam ohjeitive of these ex¬ 
plorers, they wish to explore unknown 
lands of vast extent believed to lie about 
the Pole. A short air route from 
Amerira lo Asia niav be eharted I’he.se 
lands may hold mineral resourtes of 
vast wealth, the (ountrv tlainnng sov¬ 
ereignly ovei them by right of explora¬ 
tion and discovery may through them 
enhance its wealth many times in future 
years. It is to the interests of seienee 
and civilization generally that they be 
pul on the map. 


W\STE 

T he waste of piibln funds by the 
jiolilKianh IS proverbial. One of the 
latest irislanees of this is the voting of 
82.'>0.()(XJ by the (.oiiirnittee ol the 
House for a new survey of the so-ealled 
“all-American” waterway from ihefFreal 
Lakes to the sea Sin li a sur\i v was 
inadc years ago bv the* Army (.orps of 
Engineers and they leported against the 
adyisability of the jiroject. In spile ol 
the alluring “all-Anierican” title, the 
iririv engineers who are aiciislomid to 
dealing with cold liaid facts, are eer- 
laiii to report nine more that although 
such a canal can hi dug, its i ost will 
be so great as to be prohibitive The 
estimated cost is about otK) million dol¬ 
lars If till* I anal should be built by 
the (.oyeriiiiii lit, the poliluians will gel 
their fiiigei in tin pu—trust them foi 
that—and when they do, tin tost mav 
mount to lieayi ii-knows-wliat ligure 
riiese genllemt 11 till us that the ship 
laiial will pass ihroiigli a iiili revenue- 
produi ing seition of the loiiiitry, and 
that the fai tones on its banks will be 
heavy shijipeis .As a matter of fait, 
they will iieitliei loud nor unload a ton 
of freight Iroiii big biki steamers of 
'i.lKtlt to l(),(M)(l Ions, fill sin li ships will 
lievei lie up at a bn el dm k to break 
out a small sbipiin ill Irom then holds. 

CERTIFIED 

A LAW fias been jiassed in Turkey 
imilei which all [leisons who wisb 
lo marry must submit to a niediial cx- 
umuuition, ai cording to the European 
Division of the Department of Com¬ 
merce. In order to prevent substitution 
of a siek person for one who is well, 
the examining jihvsieian must stamp the 
left forearm of the marriage candidate 
This serves as a distinguishing mark 
to guide the uuthorilies in granting the 
marriage license. 

A capital idea' We have lertified 
milk, certihed eggs and certified bonds. 
Why not certified wives and husbands? 


In This Issue 

How liurbank "'tlreah'd" Plants 

hat many people thought was Rurhaiik’s nulutul “gift” for 
I reatmg in w and hitler plants was largely u i lear headed 
understanding of Nature's age-cild methods of doing the same 
thing In a remarkably revealing posthumous article the late 
Mr Rurliuiik It lU othersihow lo eaiiy on his work Pagi .'$<1.5. 

How Hot Is the Earth's Interior? 

New kiiowli dge. new inellmds. have taught sc leiii e new facts 
concerning the' hid Jen inilei ol the earth it is not so hot a' 
we thought It was On page 170, Dr F W. (]larke, noted 
government si n-iitist, disi ijssc s this inteiesliiig question 

“Hey, Fellers, the Sap's Runnin'!'' 

Do you rememln r the cLiys yyheu you lappi d youi maple lr<H.*s, 
and if you lould, the iieighhcirs’ also'' How the spring sap 
oozed out' hat was it that much- that sup risi Sciewe 
has solved the interesting jirohlern and there an some siir- 
pnses m it Page 878. 

Make Your Boy a Scientist 

Perhaps hi will never glow i ii h—few s< ii nlisis do -hut you 
will be proud of him ’J'hi re is no sum r, healthier way to 
turn a bov's mind towards scuoiis tilings tliaii to maki a si out 
of him Pul this magazine where ihi hoy will ' ai • ideiitully” 
find II— the rt'bv voii niav plant a seed Page 882 

Radio Chatter from the 4rrtie 

The avialoi exploreis m tin I ai Noith will try to rc'ai h you 
by ladio It you own a sliort waye sit you may pii k up all 
kinds of good stuff stiaiglit fioiii tin I ar Norlli Pagi 889. 

MORE THAN 2(>o PlCl'DREs 

Con»p/cfc o/ titf/ In’ found on kW, 


For Next Month 

If here Hid the Indian Come From 

All sorts ol till ones have heeii udyuiii I'd to explain the origin 
ol the Aiiieriiaii Indian- most of them c oiii|dii aled, iniproh- 
ahle. loiilrary lo known taels The linli.iii's origin is < om- 
paratuely simple Di Alls Hidinka, famous Sniilhsoniun 
Instiliiliuii anthropologist, mil tell about it 


Do Yon Plant i our Crops "in the Moon?" 

Intelligent folks ha\e alwavs pooh-poohed tin old fasliioni d 
siiperslilioii of plaiiliiig by the moon's phases Now it hi gins 
to look as if tlu-re ililghl lie soiiic'thiiig in it Piofessoi 
.Sheldon will till you hoyv lo make some e\|)ei imi ills with 
plants ihui may throw nioii light on the problem 

"The Most imasing Psychic Case in History" 

So Di Walter Fiaiikliii Priini, clistingnishrd psyibii researcli 
worker, i li.iraclerizes Palieme AA'oilli. He desi nbes the in,in¬ 
ner III whiili a St Louis woman receives dn talion of liigli 
lileiarv nieiil fioni some mvsterimis soniie. 


Olliei iirlii les on Naliiial llisloiv for Tourists, New Melbods 
on the farm. The Atmosphere in Cross Seilion, Soi i.al In 
lelligence Tests, Welland Slii|) ('anal, .A Prei ision Ralancing 
Mill lime. Measuring the ( oloi of Hav , Radio 

MORE THAN 200 PICTURES 




There it one best way to keep in touch with 
the leaden in the world't progrett—by con¬ 
sistently reading the Scientific American. 

$4.00 brings the Scientific American 
to you for one whole year. 


1 ODl.l. 

C Alibi cli-sp.ili III s from ai ross the 
H.iti'i li.ivi imbc .ill il ibal tin Hoy.il 
'Soinly ol (,11'al liiil.iin lias bi i ii aski cl 
liy OIK Ol iiHiii ol ils nil niliiTs to i on- 
sicli I ibi .nlcisibiliU ol iiipii sling Sir 
Olicii I cnl;;( I o 11 siy,, | y m,, 1) it Soiirtv 
on the giouiid licit Ills (111 spill- 

In.ilisin Ol spii It|.|||, lo |,|. moll i or- 
II I I ail pri’juilii i.il to till iiilrri’sls of 
the .Society 1 liis allitiiili 11 presents, 
surely, only a small nimoritv among 
the niimbi’is ol tin Smiety lor it is 
iniii'ilible that ibis gti.il inslilulion 
sboulcl assume tin iiglii ol 11 iisoiship 
ujioii all expression ol peisonal views 
by Its ineinbeis on geini.il sin niifii 
siibjei Is On till olliei li.mil, sun e Sir 
Olivi r, beiaiJse ol bis Hoiiiii rful lui ditv 
in writing down to tin iiinli rslundmg 
of the gem 111 piiUIn lias sm b a wnlily 
exleinli il yogiii, v\e lliiiik tli.it hi sbmild 
bi I (111 till to iiiaki It known that when 
he writes as a so i ailed spiritualist, hi 
IS giv mg nil rely bis pi rsoiul \ n \cs, and 
that ibi'se vn ws ,iri mil to in l.ikeii us 
an expi 1 ssion ol tin alliliiili ami bi lief 
ol till great Soi iel\ to wlin li he belongs 


SIMPEE' 

A n eclitoiial iiliiii ycoulil tml In at 
editorial ofin i il it were not loi 
tin I bap DM tin 't.ill wlio is alwav- 
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issued III the history of tin c ountrv All 
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Hour iritlls can eliminate costly shutdowns and oil damage to product 
by installing Jones-Willamette Bearings 


There is no place where a full equipment of the power saving due to decreased firic* 
Jones-Willametteoil'tight^oil'sealed bearings tion drag in machinery and transmisrion 
is more important than in grain milling in> lines is another important economy which 


dustry. Oil leakage into the prod¬ 
uct in process must be prevented 
or heavy losses ensue. 

But the advantage of Jones- 
Willamette Bearings are not 
limited to this one feature. They 
eliminate cosdy shutdowns, due 
to bearing trouble. They cut the 
labor and attention mill machin. 
ery requires, put lubrication on a 
weekly or monthly instead of a 
daily basis, and consume only 



follows Jones-Willamette instal¬ 
lations. 

These bearings are now avail¬ 
able in standard and special 
types to ht the requirements 
of every industry. If you are 
a user of bearings you should 
inform yourself refpuxling this 
development. One or two Jones- 
Willamette bearings installed in 
your plant will give you a new 
idea of bearing efficiency. 


pints of oil where gallons have 
been used before. Furthermore, 


bogMt. BurtncUaoamimlvaamUd 


Write for engineering data and 
descriptive literature. 


WILLAMETTE IRON St. STEEL WORKS, Portland, Or^on « Monadnock Bldg., San Frandaco > L. C. SwittK Bldg., 
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Prodigal Mother Nature 

By Cross-breeding and Persistent Selection the Plant Breeder Speeds Up Nature’s Slow, 
Wasteful Hit-or-miss Methods of Producing New Species a Thousand-fold 

By Luthiir Burbank 


INTIMATELY obs<Tved over a long 
period, Mother Nature is revealed as 
a spendthrift and almost careless old 
lady, wasting and throwing her treas- 
urea about with the opulence of a min¬ 
ing man on a spree. 

Every living thing under her care produces hun¬ 
dreds, thousands or even millions of the seed of its 
own kind—so many, as has often been remarked 
by scientists, that if any considerable share of them 
germinated, grew and developed, they would over¬ 
crowd the world with one species in a short period. 
Yet we know that Nature has a reason for everything 
she does, if we look far enough, and we are com¬ 
pelled to search here for the reason 

Whenever you dip into any of the sciences that 
are founded on or are akin to biology it is necessary 
to go back to the one master, Darwin. He found 
the reason, although he did not state it in so many 
words in this connection. His law of “the survival 
of the fittest” is the basis fqr an explanation of our 
punle. 

NatureV Wtatefulneas Lseful 
Only the fittest survive, in the end, as long as we 
leave Mother Nature alone, or when we use intelli¬ 
gence and skill in assisting her; her prodigality, 
therefore, makes possible an almost ignite number 
of seeds, so that the death or what we might call 
the murder of the weak may occur again and again 
—hundreds of thoosands of times hi one genera¬ 
tion—and after the massacre is over, there will still 
be a few strong individusls to carry on the line. The 
very fact that thwee survivors are the plucky and 
Iwrdy ones of the family necessarily tends to im- 
provetMMft In dw species. 

There are two factors which have entered into the 
scheme of things to make this original and natural 
prodigality of Nature's seem, at first glance, unneces¬ 


sary and even superfluous Of course, she does not 
change to accommodate herself to new conditions— 
for she is unchanging in her laws—and we shall see 
presently that it is a good thing that she has not aban¬ 
doned her prodigal ways, and that apparently waste¬ 
ful production of seeds and seedlings are actually 
useful to man still. She was reckless in producing 
seeds because she could afford to be, with plenty of 


'^Wizardry,” or Taking Infinite 
Pains? 

What waa that magic by which the late 
Luther Burbank produced new kinds of 
fruit, new vegetables, new flowers? In 
the main, wdiat Burbank did is what most 
of us might do if we would first make a 
profound study of Nature’s ways. Yet, 
even should we do this, could we be sure 
of duplicating Burbank’s successes? It is 
unlflcely, for we are not Burbanks. This is 
only another way of saying that few of 
us exhibit that willingness to teke pains 
that defines “genius,” or the rere eptitude 
which Buihank hed for making accurate 
cdbservations and reasoning correctly from 

them. Perhaps, however, vdiat we most 
lack is that dorive somctMag which Mr. 
Burbank oaHed “intuitioa.'' Altar all, 

then, -was he not a kind of wixard? 


raw material in the plants and whh plenty of time 
in which to work her gradual changes and develop¬ 
ments in her children. 

The fimt of the new factors In the scheme were 
birds and insects. It is calculated that more than 
240,000 new species of plants came almost suddenly 
into existence when bird life and insect life, espe¬ 


cially the l)ee«, were evolved Birds and bees and 
other insects sought food, and in their busy scurry¬ 
ing from fruit to fruit and from flower to flower 
they carried pollen that caused crosses to begin to 
ap[>ear, crosses which resulted in the incidence of 
new species. I say almost suddenly, although of 
(ourse, I mean that only relatively Generally speak¬ 
ing. the development was very slow—by wliat Darwin 
called “slow variations.” But, looking back down 
lime from this distance, it was sudden. For the 
birds and bees aciomplished in a hundred years, 
perhaps, what it would have taken Nature ten thou¬ 
sand years to do with her old careless, hit-or-miss 
fashion of using winds and floods and accidents to 
effect crosses. 

Only Persistent Selection Brings Success 

The second (actor in s|ippdiiig up Nature’s proc¬ 
esses and making her prodigality seem unnecessary 
was man Plant breeding is a comparatively new 
science, but soon afler man emerged from his primi¬ 
tive condition he accidentally brought about crosses 
by throwing sirange heredities together, and by a 
selection that he was not conscious of, he developed 
Iwtier or diflerenl varieties He knew no science of 
plant breeding II is doubtful if he ever realiaed 
that he was by his own ails improving strains. 
Nevertheless, that is what he did do, so that new 
species were gradually created while the old wild 
parenl-sfiec les were still to be found following 
Nature’s methods and improving themselves by age¬ 
long proressps 

Darwin !>eheved that the formation of aperies came 
only through those slow variations mentioned above, 
but for some time now we have realized that there 
are comparatively swift and sudden methods of 
species-forming. In short, plant breeding has de¬ 
veloped into a prartiee, and as we learn more and 
more about the underlying principles of the art, we 
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realiae that it is beginning to l>c fixed as a science. 

To make clear what 1 desire to set forth, it must 
be pointed out here that what we call species arc 
merely aggregations—bundles of individual plants, 
no two of which are exactl\ alike but most o( which 
resemble one another closely enough in outside ap¬ 
pearance and in hereditary tendencies to be roughly 
divided into species. However, this is only an empir¬ 
ical classification we prailite. Beginning with these 
aggregations of plants, divided off into species, we 
can effect crosses that will combine them, although 
it cannot be predicted what may result from such 
crossing any more than one can predict what will 
happen to the seeond-gencration plant when the 
parent plants are subjected to any other disturbing 
pressure from without. 

There are no rules yet laid down as to the com¬ 
bining of various hereditary characteristics in plants. 
The chemist can tell fairly accurately what will occur 
when he compounds two or more chemicals, but the 
plant breeder cannot. This is becjiuse there are ten 
thousand heredities bound up in one plant, instead 
of. as in chemicals, a one-track and changeless 
heredity. 

However, we have ebscovered that there is a method 
by which, when another step is taken, the plant 
breeder can tell almost exactly what result he will 
get; not only that, but he can lie the architect of 
this work By taking this step, he can plan aitii- 
ratelv and (losely what he wants to build in plants 
and then he can carry out his plan with a well nigh 
matheinatual accuracy. That step is pcr.si.stent ce/ec- 
/ioa in a given and veiy definile direclioii and with 
a definite aim never lost sight of nor ahundoned. 

More than “Book-learning** Neeilcd 

In tlie first generation after the cross-breeding of 
two heredities we generally find a more' oi less com¬ 
plete hlencling of all the c liarac tenatirs of both 
parents, not only in outward and visible respc-cls, 
hut in the inmimerahle invisible ones dial are in¬ 
herent and that are c ertain to affec I die jilant. hut 
that cannot he determined iirilil growth h.is developed 
the plant and until selccjion and reselectioii ha- 
eventually fixed the characteristics which we desire 
This might almost he called a fundamental ediica 
lional process extending through sue i cssive genera 
lions, eac-h of which is given a certain itnprc'ssioii 
until those impressions liave registered, almost a« 
on a sensitive film, and become an ineradirable 
picture. 

And so, after birds and insects hud cut Nature's 
lime clown from Icm thousand years to a hundred, 
man came along and cut the time reiiuirecl hy lords 



NEW .SHRUBS IN THE MAKING 
SrIcLted uultxnduali of ornamental ikrubt being developed 
ns new varieties by breeding and wleetion 


and l)<*<*s to a few years He was able to do Uiis. 
you will see because the birds and the bees moved 
hv insiinct—and in< ideiilally while actually engaged, 
as far as they themselves went, in getting food- 
while man has brought his intelligence to bear on 
the prolilem and now uses ex|>erien( e, sliidv, exjieri- 
nieiildtion. thought and definite work to aid him 
I said above that plant breeding has developed 
iiilo a pracliet and dial it is beginning to formulate 
laws and formulas which bring it very cdose to a 
science Bill till' personal equation still enters loo 
hugely into plant hrc'edmg for rules to he laid down 
.nicl a Icchnicjue established that will enable anyone 
to siudv the suhjc-cl m college and then go out and 
|i<ttorm Its miracles The plant lireeder, before 
iiiaking combinations, has to usi* the greatest care, 
li.ised on a wide experience, to select the individual 
jdanU wliK h seem best adapted to his pur|>ose 
Till diflerciices in the individuals which the plant 
breeder has to work upon are sometimes extremely 
slight The ordinary unpracticed person cannot hy 
any possibility discover the exceedingly minute vari¬ 
ations 111 form, sue. color, fragrance, preeorily and 
a thousiind other eharacterislies wine h the praelic'ed 
plant hrec'der perc-eives with one lightning glanee. 
The work is hard and exacting, requiring an exceed¬ 
ingly keen perception of minute ditTerenees, great 


practice, and extreone care in treating dbe wganfaima. 
operated upon. Even with $11 the naturally aocjidred 
variations added to those secured by scientlfio dme- 
ing and by numerous other means, the careful accu¬ 
mulation of slight individual differenoee through 
many generations is imperative. And after that 
several generations are usually necessary in order 
to “fix” the desired type for practical purposes. 

It will be clear then that plant breeding is still 
only in the beginnings of its possibilities; selection 
is so nice and so delicate a task that the best of os 
must necessarily fail and blunder and miss great 
opportunities. It is this fact that leads us back 
again to the point from which we started. It brings 
us to Nature’s prodigality, and what I wrote concern¬ 
ing the advantage to mankind that is still to be found 
in what appears casually to be a wasteful production 
of seeds and seedlings and new growths from old 
parent stems. For there have been countless in¬ 
stances in the experience of every plant breeder where 
he knows he must have missed new and valuable 
discoveries. 

My development of the Burbank potato, many of 
my plums, and thousands of other productions have 
enabled me to be of service to mankind, but I have 
often thought: 

“Among all the varieties that Nature so prodigally 
produces and sets before me for selection and experi¬ 
mentation. how many great gifts of hers to man have 
I missed'^” 

Many Variations Lost 

No doubt for every (hanie grasped there have 
hcen imiuineralile chances lost. It is so through all 
the history of plant breeding hv selection. The 
Bartlett pear, the Baldwin apple, and the navel 
orange were all variations selected by some keen 
oliserver But at the same lime, think of the millions 
and millions of other variations that have passed 
unnoticed and have lieen lost to men and buried in 
oblivion forever for the lack of such an observer 
or hei ausp the observer passed them hv^ 

I'or this our single (oiisolation lies in the prodi- 
galilv of Nature .She cun produce almost without 
liiiiit, and she continues to do so, and ihu.s those 
vanalion.s we have niis.sed, or others just as valuable 
to man, may recur and recur until they are caught 
and fixed Our dutv is to go on studying in her 
H( hool and then, here and there, now and then, some¬ 
times hy intuition and sometimes by intention and 
sometimes by mere fortune or accident, we will con¬ 
tinue to pick up from her treasures valuable varieties 
that will continue to make the world a belter and a 
better jilai e in which to live. 






jUMi, tflse 


SCIENTIFIC AMERICAN 


367 


How to Observe the Great, New Sun Spots 

By Henry Norris Russell, Ph.D. 

Plof«uoT of A*tronomy at Princeton Unirenity. Reeoarch AmocUio of the Mt. Wilaon Observatory of the Carnegie Institution 


OR the last year or two, the number of 
sun-spots has been rapidly increasing, 
and their sue as well. 

It is not an unusual occurrence now 
for a spot—or at least, a spot group— 
to be large enough to be seen with the unaided eye. 
“Unaided” is rather a misnomer, for no sane man 
would think of looking at the sun without some pro¬ 
tective device, either the old-fashioned smoked glass 
or the more modern piece of densely fogged film. 
But, for the larger groups, no magnifying power is 
necessary. A good field-gloss shows far more of tlie 
spots, provided that care is taken to hold the shade- 
glass directly in front of the eye, and not in front 
of the objective of the field-glass (in which case all 
its optical defects are correspondingly magnified). 
With this simple equipment, the amateur may see 
the spots and observe their stately progress across 
the sun’s disk from day to day as the rotation carries 
them onward. He must be on his guard in one 
matter: as the diurnal motion of the heavens carries 
the sun across the sky, different points of its rim 
appear to be at the top. 

Sun-spots are short-lived affairs and even the 
largest of therp usually endure for only three or 
four months at beat. Yet, although they are almost 
as short-lived ns storms, they resemble storms in 
another way—they are far more likely to occur in 
some latitudes than in others. 

The Cycle of Sun Spots 

Spots are hardly ever found more than 45 degrees 
from the sun’s equator, and few of them are beyond 
the 35th parallel of solar latitude Spots close to 
the equator are also rare—although not unprece¬ 
dented. When, as at present, their numbers are 
increasing toward the maximum, they occur in two 
fairly sharply defined zones on each side of the 
equator, extending from about 15 degrees to 30 
degrees of latitude, with a practically clear region 
nearly a quarter of a million miles wide, between 
them. 

As the activity of the sun increases and new spots 
appear in increasing numbers to replace those which 
die out, the spotted zones widen, on the side toward 
the equator, until the vacant area between them be¬ 
comes narrow. Then, after the maximum, the zones 
shrink on their outer edges, few or no new spots 
appearing in high altitudes to take the places of those 
which fade out. Finally, when the action has almost 
died down, the spots are practically confined to the 
region within 10 degrees of the sun’s equator. Before 
the last traces of spot-activity have vanished here, 
spots belonging to the new cycle break out between 
25 degrees and 30 degrees from the equator in new 
spot-zqnes, more than 400,000 miles apart. Those 
zones widen os the number of spots increases, and 
so the cycle goes on. Hiis remarkable behavior— 
known as “Spoerer’s Law,” after its discoverer—is 
of taadx importance, for it indicates clearly that the 
sun-spots ate only symptoms of some 'dwp-seaied 
distttTbanoe, involving a great portion of the sun. 

nmre is plenty of other evidence now in favor 
of this belief. The work of Hale and his colleagues 
—vdlich is too well known to need rehearsal here— 
has ma^ it clear that die spou are vast ascending 
oyclonk storms on the sun’s surface, in which the 
gasaa whirl upward and outward, in a direction 
eaolly oppesHa to that of water running out of a 
wadi-haain. The oiffirced expansion of the gases 
u they ootne to regiont of lower pressure cools them, 
aooountiiig for the darkness of the spots and many 


peculiarities of their spectra, while the gyratory 
motion, in some ways—still imperfectly understood 
—is connected with the production of the powerful 
magnetic field whose existence is detected by spec¬ 
troscopic means. 

Sun-spots usually appear in pairs, two large spots, 
lying almost cast and west from one another, with 
sometimes a string of small attendants. In such a 
case, the leading and following spots—counting them 
in the direcuon of the sun’s rotation—are practically 
always of different polarities, as ahown by the mag¬ 
netic effects, that is, the cyclonic whirls are in oppo¬ 
site directions—right or left-handed, as the case 
may be. In the northern hemisphere of the sun, and 
for years at a time, the leading spot shows almost 
always the same direction of rotation, and the fol¬ 
lowing spot, the opposite one. Meanwhile, on the 
southern hemisphe>t;, the direction of both whirls is 



THJE BJERKNES THEORY OF POLARITY CHANGE 
Thf sevtral phasrs of ju/i spot phenomena depicted here are 
explained in the text of I'rojessor KussAl'i article 


reversed This is not surprising, for in cyclonic storms 
on the earth, the direction of revolution is opposite 
on the northern and southern hemispheres. But a 
really remarkable thing happened in 1912, when the 
spots of one cycle were dving out near the solar 
equator. As soon as those of the new cycle appe.ared 
in high latitudes, it was found that the polarities 
were reversed and the directions of revolution for 
the preceding and following apots were just the 
opposite of what they had been before in the same 
hemisphere. Whether this was a general rule could 
not be tested until 1924s when still another cycle 
began. The reverjal of polarity occurred again and 
it now appears highly probable that it is to be 
expected with each new cycle 

This is not easy to understand. It is evident, as 
Hale has recognized since the first detection of the 
spot-vortices, that the two members of a “bipolar” 
pair must be connected in some way. The most 
obvious suggestion was that they arc the two ends 
of a U-shaped vortex (much like that which may be 
produced by drawing an oar-blade through the 
water). Sudi a vortex is roughly illustrated in 
Figure 1, in which the arrows indicate the direction 
of rotation. It is obvious how, although the direction 
of rotation is really the same all along the deep- 
seated vortex, it appears to be opposite at the points 
where the two ends of the U-shaped whirl come to 
the surface. 

This conception accounU very nicely for the bi¬ 


polar character of the typical group; but it does not 
fully explain why all such groups in a given hemi¬ 
sphere should rotate in the same direction. More¬ 
over, It meets with another difficulty There la a 
powerful flow of material out from the ascending 
funnel of the vortex at each end, sometimes for 
months continuously Where does all this material 
come from, if the vortex is no longer than is indi¬ 
cated m the spectra'^ And why should spots vanish 
and break out again in tnarly the same place? 

These questions, and the more jni/.zling one of the 
change in polarity from one cycle to llie next, appear 
to be well answered hy a siiggi slion which has been 
recently made by the distinguished meteorologist. 
Bjerknes. According to this, the primary vortex to 
which a spot-pair is due lies ordinarily below the 
sun’s surface, and forms a ring extending clear 
around the sun, parallel to the equator. All along 
this vortex the material is evolving about its central 
line, just as the gases do in the familiar smoke-rings. 
Usually the whole affair is buried too deep to see, 
but at times it bends up and works out to the sur¬ 
face, as illustrated in Figure 2 When it does so. 
It produces a pair of spots, willi their superficial 
rotation in opposite directions, but now, instead of 
having only a short strip of vortex between the spots 
to feed the escaping currents of ga.s, a huge vortex, 
extending all the way around the sun beneath the 
surface, is available and it may be that, before the 
spot-pair di.sapjicars, material whii h was originally 
hundreds of thousands of miles away may work out 
to the surface 

A New and Notable Advance 

\^hen the visible a< livitv dies down, the severed 
ends of the voilex probably unite, leaving it still in 
existence under the surfaie, jierliaps to gam energy 
and bleak out once more, in the same place or else¬ 
where Wherever il does so, the jiolarilics of the 
preceding and following spots will lie the same as 
before 

But why should llicse reverse with a new sun-spot 
cyde''* Bjerknes suggests that the still deeper-seated 
cause may be a slow drift of the material of the 
sun toward or away from its poles Figure 3 is 
supposed to lie a ( ross-spc lion of the sun, with the 
poles at N and S, and the eipidtor at Kh If there 
is a deep-sealed drift toward the jioles and a super¬ 
ficial one toward the equator, then, w'here one drift 
merges into the other, there will he a tendency for 
whirls to form, as indicated by the curved arrows— 
and these whirls are evidently exactly what a vortex¬ 
ring extending all around the sun would exhibit 
when cut in cross-section by a plane through the 
poles. There might be several of these vortices at 
different latitudes All those m the northern hemi¬ 
sphere would rotate in the same direction, and when 
they broke out to the surface, would give spot-pairs 
of the same polarity, while the vortices in the south¬ 
ern hemisphere would rotate in the opposite direc¬ 
tion. So long as the underlying drift at the surface 
continued toward the equator, this situation would 
last If, however, this died out in time, and the 
poleward drift look its place (with a return drift 
towards the equator deep down) a new set of vorticea 
would come into existence, every one of which would 
be reversed m iLs rotation, compared with those of 
the last cycle in the same hemisphere. 

Although much, of course, remains to be done, 
this suggestion explains so much that was preuiouslv 
unaccountable that it may well be bailed as a notable 
advance in the interpretation of solar phenomena. 
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AJOR ELIHU CHllRai, the iransporla- 
lion engineer of the Port of New York 
Authority, davsi that the principal costs 
of making a freight ehijiment consist 
m the expense of crating the goods for 
the journey and in trucking them to and from the 
railroad or steamship that carries them over long 
distances. 

He tells of an importer in New York who pur¬ 
chased a considerable quantity of goods in, let us 
say, Hamburg. When received, they were loaded 
on trucks at the New York [uer and larried four 
miles through the streets of Manhattan Island—one 
of the most progressive boroughs of one of the most 
progressive cities in the world—to the warehouse 
of the purchaser. When the freight and trucking 
bill was paid, it was found that the four-mile land 
transportation cost more than the three thousand 
miles of transatlantic shipment' 

Multiply this loss of time and money consumed 
by traffic congestion by the nunilier of consignments 
of all kinds of goods from other parts of this and 
foreign countries, and we can realize why he esti¬ 
mates that the loss to shippers and receivers of 
freight and express—which loss, of course, is passed 
on to you and to me, the ultimate consumer— 
approximates one-half million dollars a day in New 
York City alone. 

Cost Measured by Time 

But New York is not necessarily any worse in this 
respect than others of our so-ealled thriving, hustling 
cities. We are merely citing this metropolis because 
it suffers from a combination of all the transporta¬ 
tion ills which modern conditions of living and 
business congestion have brought upon other grow 
ing cities. 

Of course, the city forefathers of New York, when 
they first laid out the comprehensive plan of high¬ 
ways and streets on the island of Manhattan, could 
not conceive that rail and motor transportation 
would convey all our traffic north and south, instead 



ONE REASON FOR SLOW TRAFFIC 
Rear wheel-to-curb truck delivery congests traffic 



THE THIRD DIMENSION 

horty Umei at many tenaras occupying a gwrn tite—but no 
additional space for vdiidct to approach that site 


of toward the two waterfronts—which, in those days, 
represented the oniv available means of local and 
distant traffic. Consequently, streets leading toward 
the waterfront are about three times as frequent as 
those running north and south, which must constitute 
the main arteries of the island. 

The old saying that time is money was never so 
well illustrated as in the case of transportation de¬ 
lay A motor truck is economical when it can work 
at high lapacily, and at comparatively high speed. 
Cut down that speed to a crawl, and it represents 
no advantage over a horse, or even a push-cart for 
that matter. But insurance, drivers’ wages, interest 
on investment and other items continue whether that 
truck iH moving or standing still. The Major esti¬ 
mates that the minimum cost of such a truck is six 
cents per minute, whether traveling at zero, or at 
fifteen miles an hour, and declares that “the cost 
of trucking is measured by time, not distance.” 

This same engineer has also discovered that the 
average wailing time of each truck—raotor-dnven 
or horse-drawn—at piers and at other shipping ter¬ 
minals, IS 68 minutes, including 14 minutes loading 
and unloading time Furthermore, because of this 
waste of time, the average load carried is only one 
and one-half tons Is it any wonder then that freight 
can be hauled bv rail from New York to Buffalo for 
approximately the same cost as that of two or three 
miles delivery transportation charges to its ware* 
house or other consignment point in the city? 

Automobile owners no longer go “pleasure rid¬ 
ing” in the city. Every vehicle which we see on 
our streets represents a medium of transportation— 
usually necessary. Were it not for the private pas¬ 
senger cars, there would be a greater number of 
taxicabs. Were there fewer taxicabs, there might 


be more buses or trolley cars; and were there fewer 
vehicles of ail kinds, our present volume of business 
transactions could not be conducted. 

Naturally, the most efficient traffic is that which 
can move rapidly. Every sutionary vehicle repre¬ 
sents a direct impediment to efficient transportation; 
but as we have already intimated, every moving 
vehicle which we see has some definite destiruition 
in mind and it must reach this objective before it 
can return to its garage, or stable. The stationary 
or parked vehicle, therefore, represents the real 
problem in our traffic congestion situation, and could 
an Aladdin’s lamp be devised which could imme¬ 
diately waft into die air or under groimd every 
vehicle which has reached its temporary destination, 
we would have no traffic tangles or four-mile-an-hour 
trucking speeds. 

Our Cities Are Cubes 

“A place for every stationary vehicle” should be 
the slogan of every modern city. We have enacted 
building laws which limit the height of structures 
under certain conditions of area and location. We 
have conceived great plans for elevated express road¬ 
ways, vehicular tunnels and pedestrian bridges and 
underpasses. But these are expensive remedies, they 
do not provide for the maximum needs of any local¬ 
ity, and they furnish hut scant solution to the prob¬ 
lem of the stationary vehicle. 

We must go directly to the source of this difficulty 
to find Its solution. What has produced our traffic 
problem? It is the concentration of business and 
living. Our cities are no longer planes, having but 
two dimensions; they are cubet. We have entered 
the third dimension with a vengeance in our business 
and city dwellings, and yet we expect the same two- 
dimension highways to lake care of our moving and 
stationary traffic. 

Let us consider a concrete example. You have 
moved into a fine new office building of which you 
are justly proud. It may occupy a half or a full 
city block—say a block 200 feet square. It occupies 



A BRIDGE FOR PEDESTRIANS 
The ipoce Beneath it fret for peUaUar trd0ft 
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«bw^iag* Mob hoiMing s typknl Anerioan funily, 
<n: probably a total of ISO pexaoiu fot that block. 
But in your ofioe building, occupying exactly this 
aaaae apaoe, there may be 5,000 fellow tenants and 
ofice workers. You and they roust go daily to and 
from this building. You are all engaged in business 
of some sort, and your customers must come and 
go. You must be supplied with office necessities, 
goods to Sell, and whh beat and food. Therefore, 
the traffic made absolutely necessary by that building 
facing on 800 feet of street space would supply a 
village of three or four thousand mhabiUnts; but 
there ia not one foot more of curbstone or parking 
space to meet these supply requirements than iww 
the case in the brownslonc front days when each 
family ams supplied with 20 or 30 feet of sidewalks 
in front of its own private property! 

City Plsumera Lacked Foresight 

On all four sides of this building the same condi¬ 
tions either have already been reproduced, or will 
be in the near future, if our present urban viewpoint 
continues. Our City Planning Commissions, for the 
most part, have been sadly lax in foreseeing these 
conditions. They have permitted the erection of 
veritable hives of apartment dwellers and office 
workers, but have made no pro\i8ion for compelling 
the solution of the traffic and transportation problem 
which these new building conditions create. True, 
some modern buildings have been constructed with 
street-level arcades cut under the building to furnish 
vehicular space to what would normally be the build¬ 
ing line, and to provide pedestrian space actually 
within the building proper. 

As a supplement to this system however, we should 
provide parking facilities for every vehicle brought 
to that vicinity by the increased requirements of the 
building occupying the space in question. In design¬ 
ing a modern building, the architect devotes a cer¬ 
tain percentage of its otherwise available rental space 
for the vertical transportation of its tenants in the 
form of stairways, elevator shafts, and hrc escapes. 
But be must do more. The owner of a modem 
building should be glad to devote at least five per¬ 
cent of its profitable space to the temporay storage 
of the vehicles which the business or social activity 
of the occupants of that building brings to its imme¬ 
diate vicinity. 

What would we think of a railroad which under- 
tock to serve a thriving city and yet did not pro¬ 
vide freii^t yards, piassenger depots and other facil- 


itks to care for the temporarily statiormry traffic? 
We would tell that railroad that it must buy land 
and provide space in which the contents of passenger 
and freight trains could be discharged, or taken on, 
without interfering seriously with the remainder of 
the traffic service which tliat corporation was sup¬ 
posed to furnish. 

We cannot well redesign our cities, and distribute 
centers of business activ ity over a larger area. Busi¬ 
ness of one kind gravitates to a certain section and 



concentrates there. We have already stated that this 
growth can only be upward to the third dimension, 
and that the solution for this parking problem must 
also be found within this same dimension 

This required parking and delivery area cannot 
well be obtained from open space which is otherwise 
available for building ijunstniction. It is nonpro¬ 
ductive of revenue in the same manner as hallways 
and stairs offer no rental return. Also the ground 
floor of any building is, as a rule, its most valuable 
portion. But presenl-dav buildings are constructed 
with three, four, five and even six cellars or sub- 
basements in which fuel and other supplies arc- 
stored, and in which the necessary machinery for 
the operation and upkeep of the building is located. 

The first of these otherwise nonproductive sub¬ 


cellars could be connected with the street by means 
of a wide ramp, or sloping roadway, as is typical 
of modern garage construction. In the sub-cellar 
thus made available, could be stored all cars and 
other vehicles, the owners or drivers of which have 
occasion to iransucl business within the building in 
question bevoiitl a certain delinite time, such as one- 
half houi 111 this sub-cellar also all deliveries for 
the building in (|uestion could lie made, and easy 
c onnertion with ibe (reight elevators obtained. 

One of the most serious iinpeclinienls to modern 
traffic in oiir avi-rage c it) is the long wheelbase truck 
which IS backed to the curb and winch overhangs 
partially ac ro.ss the sidewalk, for the purpose of 
street-level delivc.-ry to these improperly constructed 
buildings Vi ith slrec-t space so valuable, and with 
traffic congestion so seimns, m case of a severe fire 
in such a congested area, this piac tice of rear-wheel- 
to-curb truck delivery should never be permittecL 

Would This Plan Be Feasible? 

Such a plan would, of course, add somewhat to 
the cost of 'building construction and maintenance. 
It could, however, be assessed partially against the 
tenants who made use of such a seivice which would 
kc-ep their cars under observation, protected from 
bad weather, and available at any moment. This 
personal convenience, however, is not the primary 
object of this plan, and its light tost is borne by 
the tremendous saving winch would follow through 
the increased spec-d of traffic and the restoration of 
city streets to their original purpose of highways 
for moving traffic. 

It should, of course, be understood that such a 
(ilan 18 recommended onlv as a part of the zoning 
laws of our various cities, and that it is to apply 
only to such buildings whose height, size, and nature 
of use create a large amount of vehicular traffic in 
their vicinity It might not, for example, need to 
be applied to buildings under ten stories in height, 
and certainly not to those public institutions sur¬ 
rounded by parks, plazas, and other spac e providing 
adequate parking area 

For department stores, hotels, and office buildings, 
in areas of narrow streets and congested traffic, how¬ 
ever, the solution of this parking problem within 
the building itself—the creator of that congestion — 
Is of vital trnportance to the safety, utility, and 
efficiency of our transportation system, not only of 
the future but of the iminedialc present. And it is 
upon transportation that our living, enjoyment, and 
efficiency largely depend 



awiCESnoN aiong the lower Hudson river the “spider" may stiLVE berlin’.s TRAFnc problem 

It'hn one etstts At dadm of stsomship contpatdes along New York harbor, one has some Dr, Matberg, official architect o) Perhn, has made a model of u traffic plan which consists 
ttaligmlM of the amt amount of domettie and foreign goods tokich must be carried away of a pUuform elevated over the street level In the center is the entrance to the subway 
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The Internal Heat of the Earth 


The Center of the Earth—What We Know of Its Temperature, Structure and Its Composition 

By Frank Wigglesworth Clarke 

Chlpf rbrinim, UnitH States Geological Surve>, Retired 


IHAT there are high temperatures within 
the earth has been known siiicp the be¬ 
ginning of iivilization The testimony 
of active volcanoes was definite and coii- 

-^ chisive. To mediaeval j)hilo''Ophers vol 

canoes were the chimneys of hell, winch, as every¬ 
body knew, was situated soniewheri' beneath us, and 
streams of molten lava proved it to be a fit abode 
for heretics and other less dangerous sinners. 

Hot springs gave similar, hut nnnli milder infor¬ 
mation. What could be dearer or more satisfactory'^ 
There may have been other attempts to explain vol¬ 
canic phenomena, but if so. all were (juahtative 
The evidence on which to base quantitative explana¬ 
tions was yet to be discovered How hot is the 
interior of the earth, and how is the heat distributed''’ 
To answer these questions manv lines of evidence 
now converge. 

Theory Run Rampant 

The simplest line of attack upon the problem 
before us is found in the study of deep mines and 
wells in which the temperature gradually rises as 
we descend The rate of increase is not the same 
for all IcH'alities, bin ordinunlv ranges from one 
degn*e, Fahrenheit, in every 50 or fiO feet of depth 
The deepest bore hole vet driven is only about a 
mile and a half deep. From this it is a long journev 
to the center of the earth, nearly 4,000 miles away 

Neveitheirss, attempts have been made to take 
that journey mentally, and curious results have> been 
reached Bv varicnis methods of extrapolation, all 
of them based upon the assuniiilion that the observed 
increases of tenqierature continue to the center of 
the earth, temperatures have been computed for the 
latter point m many thousands of degrees, so many 
that the leni|)erature of the centrosphere .should 
exceed the critical temperatures of all known ele¬ 
ments which, if not Hituallv decomposed, would 
form a vast pseudo-gaseous mass quite unlike any¬ 
thing of which wc have any real knowledge The 


Is the Earth's Interior Molten? 

Man hat never been able to penetrate 
much more than one mile beimth the 
earth’s surface—a mere pinprick. Yet, 
while science does not claim poaitive 
assurance regardinf tfaa actual conditions 
in the earth's inner layers, there are cer* 
tain things about it which we know are 
not so. One is that the earth’s interior 
is a molten liquid. Probebiy nothing has 
tended so strongly to erystalliee this wide* 
spread misconception as the existence of 
volcanoes, pouring out liquid lava. In 
the earth’s center, however, the pressure 
is too great for the rocks to melt Thus, 
they are as rigid sm steel. The seismolo¬ 
gist can easily prove the latter statement, 
for he records earthquake shocks that 
travel through the esuth’s interior; and it 
is the chsuracteristics of these shocks that 
prove the earth’s interior to be rigid. 
Volcanoes sue held by the majority to be 
of local, not deep-seated origin. 

temperature of the- sun would be exceeded many 
limes, a conclusion which seems very much like a 
teductio ad absurdum. This line of attack upon 
mn problem needs no further consideration. 

In order to reach any definite ronelustons relative 
to the heat within the earth wc must liegm by ron- 
sidriing the earth itself as a whole. Its dimensions 
are well known, its mass lias been determined. Us 
mean density established, and its rigidity shown to he 
at least equal to that of steel. It is a solid body, it 
behaves like a huge magnet, and in many respects it 
resembles an enormous meteorite 

Meteorites fall into two principal classes, those 
consisting mainly of an alloy of iron and nickel, 
the other niainlv of stone. Between these classes 


such as are found in igneous rocks, and which, being 
crystalline, must have solidified from a state of 
fusion. The irons also, as shown by their peculiar 
crystalline structure, must have originated in the 
same way. It is now generally believed that mete¬ 
orites are fragments of a body of sub-planetary 
dimensions, although the cause of its disruption is 
unknown. The close similarity between the broken 
planetoid and the earth seems to be very clear. 

The mean density of the earth is about 5.5 or a 
little higher. That of the igneous rocks in the ac¬ 
cessible portions of the crust is not far from 2.75. 
That is, the earth as a whole is twice as heavy as it 
would be were it composed of substances such as 
form Us crust. To account for the difference, there 
must be heavier substances within it, presumably 
metallic, and mainly, in all probability, of nickel- 
iron The outcrop of iron in basalt near Ovifak in 
Greenland resembles meteoric iron in all essential 
respects, although it is clearly lerreetrial. Is it a 
sample of the centrosphere, the nucleus of the earth, 
left stranded when our planet cooled? 

A Core of Solid Metal 

That the earth was once a molten mass is gen¬ 
erally admitted by geologists and geodesists. Its 
outermost shell, except for a thm layer of sedimen 
lanes, is composed of igneous rocks, granitic near 
the .surface, and shading off into heavier ferromag 
nesian roi ks beneath them. For present purposes the 
oc-ean and the atmosphere can be ignored. Their 
influence upon the mean density of the earth is 
insignifiranl. The centrosphere, as suggested in the 
preieding paragraph, is a heavy, metallic, rather 
irregular spheroid of density not far from 7.8. These 
(onclusions are supported by a great mass of evi 
dence, whirh can only be briefly suminanzcd. They 
bear upon the problem of internal temperatures. 

In the cooling globe the nickcl-iron separated 
from Us rocky envelope, just as iron does from slog 
in a blast furnace. The separation was not perfect. 



there are manv intermediate forms, irons enclosing 
stony matter, and stones eontairiing more or less iron. 
The stony meteorites arc composed of minerals 




GIANT GEYSER, YELLOWsfONJ. i<yRK 
Geysers are doubtless of relatively supirficuU origin 


LAVA FLOWS. MT. KILAIJEA, HAWAII 
Thetr temperature u only about IJBOO degrees 


-OLD FAITHFUL.” YELLOWSTONE PARK 
When the preesure is lowsred, the water files into steam 
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of course, but very nearly so. The nudeus of the 
earth would contain stony inclusions, like melcorn 
iron, and some iron would remain entanftled m the 
rock. By two distinct methods the rrlalive volume 
and masses of ceiitrosphere and lithosiiherc (an be 
estimated, and values havinj; a hifih degre-e of prob¬ 
ability can be obtained. Weichert, from u study of 
earthquake waves, found that the cenlrosphere and 
lithosphere are very nearly, if not quite, of e<]ual 
volume. From the relative densities of the same 
comfKinents we can compute the proportions needed 
to give the mean density of the earth, and the equality 
of volumes Is confirmed. The two methods lead to 
the same conclusions, and the margin of error is 
not large. 

It is not necessary here to go into details of the 
compulations. Aciording to Weichert the diameter 
of the metallic nucleus or cenlrosphere is of the 
order of 10,000 kilometers or 6.214 miles, to which 
a thickness of its roedey envelope of H.'i.'i miles lorre- 
spends. The figures deduced from the densities are 
6,192 miles for the nucleus and Ofvl miles for its 
envelope. A better agreement could hardly be ex¬ 
pected. 

Old Heat and New 

Now, with some notion as to the internal structure 
of the earth, we are in a position to discuss the 
distribution of heat within it. That beat may be 
considered under two headings; first, the residual, 
or original, heat retained by the cooling globe, and 
second, the new heal winch is being continually 
generated in the outer zones of the lithosphere. Tliis 
distinction is perfectly clear, although it seems to 
have been commonly neglected heretofore. Wliat 
are the sources of the new heal? The question is • 
fundamental. 

Three principal sources of new heat in the crust 
of the earth are easily recognized; namely, friction, 
chemical reactions and radioactivity. The possibility 
that there may be other sources may be left out of 
account. That friction is an important source of 
heat within the lithosphere is evident. The crust of 
the earth, to a depth of many miles is in constant 
motion, and every tremor generates heat. Mountains 
are lifted up, strata are broken, bent, folded, or dis¬ 
torted; there are landslides and erosions, and earth¬ 
quakes, great or small, are frequent; and everyone 
of these movements is a source of new heat. 

Volcanic activity, which appears as a rule along 
lilies of weakness in the crust of the earth, is com¬ 


monly associated with earthquakes. Part of it, how¬ 
ever, is due to chemual reactions, such as the com¬ 
bustion ol heated hydrogen when it tomes in con¬ 
tact with air. This heat, so far os it is generated 
during an eruption, is lost by diffusion into the 
atmosphere. 

Volcanisni, however, is not a ver) decp-seulcd 
jihenomeiion, the seat of its activity is less than ten 
miles, |>erhap>- not more than five, below the surface 
of the earlh Vohanu temperatures, furthermore, 
are not extremely high At Kilauea the temperature 
of the lava pool is only about l.OOO*^ C. (1,8.42 de¬ 
grees, Fahrenheit). K\cn if this figure is excep- 
lionallv low, all the evideiic-e now available indicates 
that volcanic temperatures do not exceed 1,600''’ (' 
(2.912 degrees, Fahrenheit 1. 

Apart from volcani'in, chemical aclivil) in the 
crust of the earth is manifested in many ways. 
Igneous rocks are altered into metamorphic forms, 
and new minerals are produced, each one the re¬ 
sult of chemical rcailions. Olivine is altered into 
serpentine, hornblende into talc, Ireds of pvrite into 
limonile, and feldspar into kaolin Each of these 
reactions has thermal significance, whose magnitude 
we runnol vet determine. 



Thf crust is relatively thin. Beneath it are heavier rocki 
Contrary to popular belief, the earth’s center is not molten 


('heniu'al adivilv, however, is probably not deep- 
seated, but IS limited lo llml part of the i rust which 
can Im* reached hv the ilirec great reagents, namely, 
water, air and rnrlxm dioxide. The deeper layers 
of the lilhosiiherc arc probahl) anhydrous 

Many, prihaps all, of tin igmoii.s rocks aie radio- 
inlive, and ladioai Initv geoernles lieal According 
to some aiilhoritics, csijeciallv Professor Jolv, this 
source of heat is large enoiigli to ac c ciunt for all 
the heat in llie lithosphere, hut, it seems to rne. 
that is not yet coniplelelv provi'd. The distribution 
of radium m the' igneous locks needs lo he studied. 

Taken altogether, the three sourc-es of new heal 
are certainly adequate lo c ovci the entire field dfH*p 
wells, hot springs, active volcanoes, and heated 
lCK,k8. 

Uni are ihev operative below tlic /one of jsostasy’ 
In that zone the continuallv shifting pressures must 
generate heat hv Inclion. luil 1 m low it. that is. below 
a depth of 6(1 miles. wc“ have no positive knowledge. 
In the depths of the lithosphere the heal is (iroliably 
all residual—which remains to he proved. 

Earth’s Loro Not Very Hoi 

With the evidence before iis, whut conclusion can 
now lie reuc'hed as lo the- internal heal of the earth? 
The earth appeals lo lie solid and rigid, with a 
nucleus or ecTiliospliere w'lni h consists chiefly of 
nickcl-iron, of something like .-i.OTMJ miles radius. 
That nuc lens is a good i oiiclui toi of heal, and it is 
practic:allv insulnU-d hv an envelope of igneous 
rocks, more lhari 8(K) miles ilnek, which is a iiiueh 
poorer condiictoi I’nder such i onditions the heat 
of the nui Ic'iis miisl he uniformly dislnhuled, and 
the teinperuliiie, from margin to eentcT must be the 
same, and prolialily lowei lhaii the melting point of 
iron or ],(>(K)'’ Cemtigrade (about 2,9f)0 degrees, 
Fahienlieil). It is probahlv milrh lower 

As for the' loikv envedope, it is difficult to see 
how its lemperaliire could he any higher The ther¬ 
mal c'qiiilihiHim is probahlv complete From the 
renter of the earth lo the /one of isoslasy, changes 
of tcmperuliirc- are probably very slight Above it. 
in the region of new heal, there aie continued fluctu¬ 
ations 

q Dt Clarke, the noted p^eotheniist who prepared 
the interestmp article you have just read. ba.\ 
devoted many years to a study oj meteorites In 
an early issue we hope to present hts conclusions 
concerning the nature of these pecuhar bodies 
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Our Point of View 


To Moke Our Libraries Efficient 

GREAT library~and a fcmall one for 
that matter—can never be thoroughly 
efficient, that is to say, its .stores of 
information cannot be readily available 
to the public, unless it is in the hands 
of an expert librarian and a well-trained staff. Many 
of our greatest libraries are suffering today from 
the lack of such a staff. The growth in the size of 
these inatituUons and in the numlier of readers has 
been such, that, in many cases, they have outstripped 
the ability of the library staff to render effective 
a«rvtce. Very largely the present conditions are to 
be attributed to the low rate of pay in proportion 
to the responsibilities and work entailed, for it is 
notorious that, since the war, Uie pay of librarians 
has not been increased proportionally to that of 
workers m other professional lines. 

A noble building, housing a vast library complete 
with every modern appliance, will miss the great 
object of its existence unless the stores of knowledge 
contained between the covers of its books are readily 
ocoeasible to the public. Today, in too many of the 
libraries the delay in obtaining some special book 
is apt to be lengthy to the point of exasperation, 
and too often the applicant has to be turned away, 
because the desired work is buried in the ever- 
accumulating mass of books. 

Because of the existing conditions, all who fre¬ 
quent our libraries will be rejoiced to learn that 
the Carnegie Corporation of New York has set aside 
four million dollars for library purposes—the sum 
to be payable over a ten-year period. One million 
will endow a graduate school of librarianship in 
some great university, another million will provide 
an annual income which will be used to aid other 
library schools; a third million is for general en¬ 
dowment of the American Library Association—the 
income to be used in promoting the extension and 
development of library service; the fourth million 
is for carrying on the general activities of this Asso¬ 
ciation and in aiding library sihooU until the three 
million cndownieril, m cumulating capital grants, is 
completed. Under the administration of the Ameri¬ 
can Library Association, this sum of four million 
dollars should go far—not merely in improving the 
personnel of our great libraries, but in developing 
intensively the small library service. 

Arbor Day and Tree Planting 

Ahboh Dyy is the American counlerpart of an 
ancient custom. History leaches us that it was the 
practice among the early peoples to plant sacred 
groves and memorial trees and lav out shaded aca¬ 
demic walks and stately ayenues. Arbor Day, how¬ 
ever, 18 of purely Anienran origin and greyy oul of 
the conditions peculiar to the great plains of the 
west which were practn ally ' treeless over a large 
part of their area. To Nebraska belongs the credit 
for the initiation of the Arbor Day moyement, when 
at a meeting of the .State Board of Agrnulture of 
that state, a resolution was adopted to set apart 
Wednesday, the tenth day of April, 1872. os a day 
to be consecrated to trec-filanling in the slate of 
Nebraska, and to be known as Arbor Day. 

The movement thus imlialed jiioved to he healthy 
and lasting, but its widespread sin ee-,s and its ron- 
tinuily were assured when it was rei ognized how 
strongly this movement would appeal to the children 
of the country. As a school festival, the observance 
of Arbor Day has spread not only throughout the 
United States but far beyond its borders. It is now 


in vogue in all the dependegciea of the United States 
and in Great Britain, dbiada, Australia, South 
Africa, France, Norway, Russia, Japan and China. 
The time of the observance of Arbor Day varies in 
different states and countries and is determined 
somewhat by climatic conditions. In general, the 
date 18 early in the year in the south and is set in 
the late spring in the more northern states. Over 
half of the states have enacted a law for its ob¬ 
servance, and in two of the states—^Nebraska and 
Rhode Island, it has been alsde a public holiday. 

But the work of the schoqlt is only a part of the 
widespread efforts to repair ffie damage which has 
been done to our once magnificent and far-flung 
forests. One of the most encouraging signs for the 
future is the growing realisation by the lumber in- 


Luther Burbank 

In the death of Li|dier Burbank, the 
world has lost one of its greatest bene¬ 
factors and the United States one of its 
most noted dtiaens. There is a bond of 
very reel sentiment between an editor and 
his “earliest subscribeca,*' and Mr. Bur¬ 
bank wan one of ffiese. fai Ms last letter 
(February 24th), he wrote, “Sixty years 
ago I took the Scientific ^nerican,*' and 
he maintained his touch with us to the 
end. The article on another page of this 
issue must have been one of the last 
efforts of his amazingly active Hfe. 

Typically American is the life story of 
tMs son of a New England fanner, who, 
with no other capital than his keen intelli¬ 
gence and astonishing capacity for work, 
rose to be one of the iVurU’s most famous 
naturalists and without a rival in his own 
chosen field of controlled evolution. The 
work of this great experimentalist in the 
plant world remains as a lasting benefac¬ 
tion to the race. His improvement of the 
staple foods of mankind is Ms finest mon¬ 
ument—a monument draped, as it will 
ever be, by the exqubito blooms that 
were the offspring of ha rich fimey and 
unremitting care. The simple epitaph on 
Wren’s tomb in St Paul’s Cath^ral may 
well be applied to Lffdter Burbank: "U 
you are seeking ray momenent, look 
around.’’ 


terests of the importance of forest conservation. 
The National Lumber Manufacturers Association 
which is pressing the point of view of the forest 
industries recently gave $100,000 to the Yale School 
of Forestry. On the other band, although these 
efforts are encouraging, we must remember that a 
vast amount of work has ;jiet to be done before the 
jieople of the United States and their Government 
can claim that they have taken hold of this great 
problem on a scale proportionate to its magnitude. 

Norman Keep or Gisthie Cathedral 

O.Ne of the biggest problems confronting the archi¬ 
tect today is that of developing the style of archi¬ 
tecture which IS best suited to the exaggerated height 
of the modern office building. Those of us who 
have grown up with these structures and have found 
something intriguing in their architectural treatment, 
will remember the successive steps by which the tall 


building has developed from a rigid and monoto¬ 
nous structure to the noble designs of the present day. 

The first tall bmldings were frequently Hkened 
to a huge elongated packing case, on whose four 
sides the windows were arranged in a monotonous 
checkerboard fashion. In the first period of devel¬ 
opment, an effort was made to break up these ugly 
surfaces by running across them at intervals heavy 
bands of oornice-like moldings, only to discover 
that the building now loiAed like a series of padt- 
ing cases imposed one upon another. Some twenty 
years ago, we stated that since the modem oloe 
building was in effact, if not by intention, a tower. 
It would be best to accept the situation by emphasiB- 
ing the vertical lines of the building. Shortly there¬ 
after, several designs appeared which treated the 
building as though it were a Brobdingnagian classi¬ 
cal column—a few of the lower stories being treated 
elaborately as a base, followed by a doaen stories 
of plain design, and surmounted by something 
answering to the capital of a column. Then came 
the Gothic influence, of which the Woolworth Build¬ 
ing is of course the most notable, as it is the most 
successful example. 

The final and most satisfactory tallTiuilding archi¬ 
tecture IS the result of accident—the accident con¬ 
sisting in the passing of a zoning law which required 
tiiat the upper stories of tall buildings should recede 
in a succession of steps to permit sufficient light to 
fall on tile streets below. No sooner had two or 
three of these buildings gone up than everybody, 
architect and layman alike, realized that here was 
a fine solution of the problem. Thus was bom what 
we have called the Norman Keep style as against 
the Gothic stvle which it has supplanted. 

If you wish to realize the truth of this distinction, 
cross the Hudson River by ferry and look at the 
cathedral-like Woolworth Building and the medieval, 
Norman-tvpe Telephone and Telegraph Building, 
and you will see at a glance that the palm for im- 
pressivness and beauty (we use the word advisedly) 
is carried off by the last-named structure. 

Greatest Economic Factor in America 

Surely it is not stretching a point too far to say 
(hat the automobile is the greatest economical factor 
in modern American life. If you doubt it, we ask 
yon to remember that the automobile bill of the 
American people is over 14 billion dollars a year— 
at least, so says a report by the Bureau of Induatrial 
Technology; and they surely ought to know. 

Our annual investment in automobiles is greater 
than the annual value of farm crops and over twice 
the annual investment in new huiidings; hence, the 
automotive industry has risen to the position of the 
leading industry of the United States. This stertling 
fact should not surprise us whan we learn that the 
last annual registration of automobiles was about 
20 millions; that the average automobile owner 
spends over $700 a year on bis car; and that if 
each man, woman and child in the country Were 
helping to pay the bill (and by the way, they Me 
doing so indirectly) the annual expenditure per 
capita would be $117. 

Not only is the industry stupendous in itself but 
its effects on other industries is in proportion. In 
road building, for example, where the programme 
now in the course of execution calls for the expendi¬ 
ture of about one billion dollars a year, and in the 
upbuilding of suburban communities where the new 
construction, in the case of many dtiea, fa larger 
than that in the urban district itmlf. 
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The Great Crimson Aurora of March 9, as Seen Over the City of London 

An auroral display of greater magnitude and beauty than any seen in earth’s upper atmosphere. Professor McLennan of Toronto University reeentiv 
fifty years was observed in England early last March. One observer sUtes, that demonstrated that an aurora could he artificially produced by shooting lathode 
lauaediately after eight o'ol^ in the evening the pink coloration of the rays through an exhausted tube containing 2S parts of helium to one part of 
atraansars became very strong, channng to dark but intensely luminous red. oxygen. Thus, we discover, indirectly, the composition of the upper atmosphere 
AttrodNui are caused when ehwtrified particles shot from the sun strike the 1^ height of an aurora varies from 40 to 600 miles. 
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Mileage Goes Up in Smoke 


Oil losses in the United Sutes are not as large at might be expected. In risks. Two upper and middle pictures show oil field fire at Santa Fe Springs, 
1923 the loss from fire in derricks, refineries and pipe lines was $3,1,36,885, California; damage $300,000. Ljirge illustration shows a Texas well; fire 
while in tanks or open pits it was $2,768,478. Not large compared with other caused by lightning. The lower left-hand picture shows an oil tank in flames. 
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Uncle Sam, Spendthrift—II 

Shall the 'Wildcatter” Wreck Our Oil Resources as the Lumberman Has Wrecked Our Forests? 


IF Nature was generous in clothing the 
terrain of the United States with mag¬ 
nificent forests, she was even more 
lavish in providing vast resources of 
oil beneath its surface If the surveys 
of the geologists, so far as they have gone, can be 
relied upon, and we think they may, the oil fields 
of the United States, developed and undeveloped, 
are the richest in the world. We have squandered 
the rich patrimony of our forests until, after three 
cetitunes of occupancy of the land, only five-sixths 
of those forests are left to us. Are we following 
the same spendthrift policy in regard to our wealth 
of oil? There is grave reason to fear that we are. 

To any one who dispassionately reads the story 
of the brief 66 years of life of the oil industry, it 
might look as though the slogan of the men con 
cerned in it has been, ‘'Crab, grab quickly, and 
grab all you can.” 

Be it known that this statement is not to be taken 
as an unqualified criticism of the oil industry The 
policy of getting the oil out of the ground as quickly 
as possible was rendered necessary bv physical con¬ 
ditions over which the industry hud no control. 
Unlike coal, oil is fluid; its recovery is on the prin- 
ciplf of “first come, first served.” Tlie oil below one 
man’s land may be drained by a neighbor’s well. 
Hence the urge to grab quickly, and grab all you can. 

Supply la Not Inexhaustible 

WTiat has been the result of this policy? We 
read in a recent report of the American Petroleum 
Institute that "each decade since the beginning of the 
oil industry in 1859 has seen-a volume of production 
equal to the total production throughout the whole 
previous history of tha industry. During the years 
1916 to 1925, more oil has been produced in the 
United States than during the whole previous period 
from 1859 to 1916.” That is to say, wo have taken 
out of our oil resources in nine years more oil than 
we did In the whole 57 years preceding. This being 
the case, the advocates of conservation will naturally 
ask themselves, how long will it uke to bring our 
oil resoaroei to the same lamentable state of deple> 
tion as our forests? We frankly admit, after a ra^r 
lengthy investigation of the subject, that this is a 
qoeation more easy to ask than to answer. 

We regard it at unfortunate that many of the able 
laadon in the oil industry (see the report of the 
Petroleum Institute) seem to think that Nature has 
stored oil in such tmbelievable abundance that it 


By J. Bernard Walker 

simply can never be exhausted. On the other hand, 
the hearings before the President’s Conservation 
Board proved that there are men of foresight and 
broad vision, possessed wiih a deep concern for the 
country’s future, who not only believe that there is 
a measurable limit to the amount of oil in the 
ground, but believe also that only optimism gone 
mad would dare to assert that new methods of get¬ 
ting the oil out of the ground and more economical 
refining and use of it above ground, will so increase 
produf tion and reduce consumption that the oil busi¬ 
ness, like Tennyson’s brook, will merrily “go on 
forever ” 

What is “oil,” or petroleum as it is known in the 
industry^ In the first place, let it be understood 
that although it is called a mineral, it is actualh 
organic or of animal and vegetable origin. There is 
to<lay a general consensus of opinion that petroleum 
IS derived diieotly from the animal and vegetable 
life of remote geologiial ages. This theory, whitli 
we believe to be the correct one, is based upon the 



WHOLESALE WASTE OF GAS 
FermeHy ges we* contidertH a miisaner and burnt at thr 
totU, Today a u consrrvrd artd yteUU ten percent of the 
total gasoline supply 


fact that pelroleurn is found in (crlain underground 
layers of sands, sundslones, shales, and limestones. 
The “sands” as they are called, are believed to have 
been deposited uiid<-r water, in remote ages, at the 
bottom of inland lakes, marshes and the sea. 

As tlie deposits were formed, they included within 
them the de.ad bodies of the smaller marine animals 
such as fish, oysters, inollusks, rt cetera, and enor¬ 
mous quantilR-s of the liny iiiu roseopic organisms 
known as foraminifcTa It is also believed that 
decayed vegelalile life was included with the animal 
remains, for in some of the oils is to Ik* found a 
certain amount, and in some cases, a large amount 
of the material of seaweed and land plants It is 
believed that heal, pressure, et cetera, acting upon 
the organic mallei of these deposits, formed in the 
course of ages certain hydrocarbon products which 
are knowm to the world as petroleum These oil 
sands evisl in several sc purate layers, and they vary 
in depth Irelow tlie suiface from a few hundred to 
sc'veral thousand leet Imiiii-diaielv above and bc-low 
the sands are found impervious layers of shale, 
sandstone, or limestone, which serve effectually to 
shut in the gas, oil and water coniuiried in the sands, 
thereby transforming the latter into vast, inore-or- 
less horizontal, gas-tight reservoirs. 

How “Pools” Were Formed 

In the course of ages, wlml was once sea bottom 
became dry land \s the land was lifted and the 
enormous pressures due to the slow contraction of 
the c*arth’s crust under cooling were developed, the 
oil sands and the adjacent strata lost their horizontal 
position and were “lolded” into what are known as 
anticlines and sine lines, or gently sloping hills and 
vallevs It was the folding ol the strata and the 
action of gravity that eausecl the oil to gather mainly 
in the ujiper arrhes or domes and form the rich 
“pools” whieh have proven such prolific reservoirs 
of oil 

Just here, lei it be understood that when we speak 
of an oil pool, It must not Ik* supposed that the 
oil is found in great underground lakes Far from 
it. As a matter of fact, ihe hydrocarbons resulting 
from the deromposition of vegetable and animal 
matter are found to he rather evenly distributed 
ibroiigboiit thr enrlosing sand or rock They are 
locked in the microscopically small voids between 
the grains of sand, and are invisible to the naked 
eye At the office of the Geological Survey, they will 
show you a core of sandstone which is very rich in 
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TYPICAL EARTHEN OIL RESERVOIR 
V'Acn the rtuh of oil is grraler than tanks and pipe lines 
con carry, it is held temporarily in depressions of the ground. 

There is loss by icepagc and evaporation 

oil. To your eyr, it is just a piece of buff-colored 
sandstone, apparently as dry as a bone. Now, the 
oil sands are under heavy pressure, due mainly to 
the gas which is condensed within the oil, and also 
to the heavy hydraulic pressure of water which has 
entered where the sands outcrop at the surface. The 
gas, oil and water arrange themselves according to 
their specific gravities, and in the case of an anti¬ 
cline, such as the famous Teapot Dome, the free gas 
will be found at the top, followed by the oil and 
the water. 

The pressures in oil-bearing sands are enormous, 
far exceeding the steam pressure in the average 
boiler; for in some sands they run up to as high 
as 1,500 pounds or more to the square inch. When 
the drill with its enclosing tube or casing drives 
through into the sands, the age-long conditions of 
eqruilibrium are upset. The well forms a vent, and 
immediately the gas pressure begins to drive the oil 
out of its myriads of tiny pockets and force it 
towards the well opening If there is a pocket of 
free gas, that is the first material to rush up to the 
head of the well, and after that tomes the mass of oil 
which, in the case of the great gushers, will go roar¬ 
ing up in a vast column as high as 300 or 400 feel. 

As the oil m the mass of sands immediately sur¬ 
rounding the well is driven out, the oil from the 


more distant sections of the stratum will be forced 
—squeezed, as it were—out of the sands, and, because 
of decreasing gas pressure, will travel more slowly 
and in leas volume. A time will come when gas 
and hydraulic pressures are insufficient to carry the 
oil in any volume up to the surface. Recourse must 
then lie had to pumping, which will he continued 
until the cost of raising the diminished amount of 
oil is too great to render further operation of the 
well profitable, when it is abandoned. 

In the early days of the oil mdustry, there was 
an enormous waste of gas and oil due to their 
arrival at the surface before adequate provision had 
been made to receive them. That was the time when, 
in his eagerness to gel at the oil, the miner was 
wont to look upon gas as something of a nuisance. 
If (here was a town within convenient reach, it would 
lie piped and used for power and illuminating pur¬ 
poses. If not, If was allowed to escape (millions of 
cubic feet of ill into the air, and frequently, in 
order to get nd of the odor, it was led away to a 
pipe or a row of pipes known as “flambeaux,” where 
this valuable product burned away day and nigbt. 

ProduoUon Lossm Diminiahing 

If indifference, or lack of knowledge and skill, 
was shown in this deplorable waste of gas, there was 
also in the early days of oil recovery, and indeed 
in rather recent times, a great losa of the oil itself, 
due to the failure to provide for its arrival at the 
surface. Where a well suddenly began to pour forth 
oil at the rate of 15,(K)0 to 30,000 barrels per day, 
the rush would be so terrific as to completely over¬ 
whelm the driller and his amistants. In some of the 
great Mexican gushers, the oil would tear loose the 
pumping plant and go rushing up through the timber 
derrick, ripping it to pieces, and flooding the country¬ 
side with oil. Sometimes the gusher could be con¬ 
trolled; but in other cases, the oil would continue 
to escape until the first gnat rush was over. In 
hundreds of wells, where no provision had been 
made for surface storage, the oil would be allowed 
to flow into some depressiqn, where a dam would 
hold It temporarily. Here again the waste would be 
deplorable, for there would be loss by seepage and 
the richer constituents of the oil would evaporate. 

Now, although waste of gas and oil in the early 
decades of the oil industry was, as we have shown, 
enormous, and even today is not fully controlled, it 
must be borne in mind that the experts of the indus¬ 
try are bending every effort toward reducing these 
production losses, ^fore the drill enters the oil¬ 
bearing sands, in all up-to-date and well regulated 
oil companies provision is made for tumiiur the eas 



THE GREAT LAKEVIEW GUSHER 
The oil rushes forth under enormous pressure. The produc¬ 
tion of this well was SoflOO barrels a dsn, A few days later 
the derrick was completely demolished 

and oil into tanks and pipe lines, idiere it can be 
properly conserved. Aa a matter of fact, there is 
comparatively little waste between the well-head and 
the fuel tank of the steamer, the tender of the loco¬ 
motive, and the gasoline tank of your own motor 
car. Tills loss, including the sojourn of the oil in 
the storage tanks, iu thousand-mile journey in the 
pipe line, its manipulation in the refinery, and its 
transportation by tank car and truck to the filling 
stations, is estimated to be not over 3.5 percent 
The largest waste in the oil Industry today is 
underground. For every barrel of oil brought to 
the surface, three barrels of oil are left in the sands. 
And that one barrel of oil which we bring to the 
surface is being most wastefully consumed in the 
motor car, which, so the experts tell us, boms twice 
as much gasoline for a given mileage as would be 
required if carburetors and motors were redesigned 
with a view to economical operation. Finally, there 
is the enormous waste of capital involved in the 
unintelligent drilling every year of hundreds of 
“wildcat” wells that never bring up a drop of oil. 

^ In our August Usue, Chapter III of this series 
^ tuiil deal with the present output and consump¬ 
tion of oil and the proposed methods of con¬ 
servation. 



A MAN-MADE FOREST 

Wharves and oil wells on the beach in front of Summerland, Califorr 


This oil weU 


ONE OF THE EARUEST WELLS 
I drilled m far beak as 1864; sad U is sdU ftviudnf 




MECHANICAL AIDS ARE USED 
ihou/s a large gantry crane which "tiraddlei" the 


V of houses, reaching The o 


LOWERING THE COMPLETE SECTIONS 
( arc lowered into place and the rereised ends, flushed with ceme- 
to each other Three men only are needed for this operation 



■% 


FINISHING IS DONE BY SKILLED LABOR 

AnmufUiary conpeyor supplies the materials for the interior finish of each house tn rotation. The main structure is built by cheap labor and handled by machinery, thus minimuing t 
labor east. It is so economically produced that the reiatwely small amount of skilled labor necessary for finishing dues not matmally increase the total cost 
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SUCTION FROM THE I.EAVES OF A YOUNG WALNUT SHRINKS THE SAP-CARRYINC WOOD. REDUCING THE DIAMETER OF THE TREE. ON WARM DAYS 
FiCiJta 1 Each wavy line shows the dad\ variation in diameter /or a fttven week (note dales) The downward course of the curves as they cross the respecuve noon lines (M,M) denotes 
shrinkage during most of the day. while the upward course at midnight (Ml, MT) denotes expansion at night The greatest actual growth and daily variation occurred in the week of 
July 6. No growth and but litde imriation in October This and ths other diagrams were adapted from Publication .V3, of the Carnegie Institution of Washington, D. C. (1926) 


The Hydrostatic System of Trees 

The Force that Draws Tons of Sap to the Topmost Branches of Trees Is the 
Evaporation of Water from the Leaves 

By Dr. D. T. MacDougal 

Dirrclor, Labnmtury for Plant Phyaiology, Cam«g)r Inatimtioo of WaahmgtoD 


DREES maintain gun-driven factorieg in 
the leaves for making sugar and other 
organic gubstances. Water taken in by 
the roots is lifted ten, a hundred or 
two hundred feet to the leaf-mills. Then 
the liquid products are conveyed downward to all 
the living cell-masses and out to the extreme tips of 
the roots, whuh in tall trees ma) be three or even 
four hundred feet from tlie leaves 

In view of these facts it is not surprising to learn 
that a distinct hydrostatic system is to be recognized— 
a hydrostatic .system which is not essentially different 
from that in small plants, except that in trees its 
working parts are so large that they are readily dis¬ 
cernible. 


The I^caves Are the Heal Pumps 

Before proceeding to a discussion of this mech¬ 
anism we may well rid ourselves of any mistaken 
idea as to the existence of a “circulation” in a .plant, 
or that the plant has a “heart” or that it shows 
pulsations. Such imaginative conceptions are wide 
of the facts and are artistually and sentimentally 
false and barren. 

On a summer day a large tree pulls thousands of 
liters of water up through the trunk. Of this amount 
all but a small fraction evaporates and in so dging 
it furnishes the lifting jiower which is responsible 
for the ascent of the sap. The small remainder, 
perhaps a few liters out of every thousand that reach 
the leaves, goes into chemical ronibmations with 
substances such as the sugars. It makes a solution 
of these and other organn substances produred in 
the leaves and then it stalls back on the slow down¬ 
ward journey, which has its terminus in the roots. 

To illustrate the hydrostatic .system of the tyjie 
prevalent in large, womlv plants, a fasl-growing pine 
or walnut may be chosen. These trees form a layer 


Why a Tree k Not a Stanc^npe 

Hbyc you ever wondered how tree* 
raise their many tons of sap so far aloft? 
Consider a tree, 100 feet in height, and 
beside it place a vertical, hollow stand¬ 
pipe of the same dimensions. How could 
the pipe be filled with vrater? A suction 
pump would fill it only to 30 feet A 
force pump would fill it to the top, with 
a resulting pressure ol 43 pounds per 
sfjuare inch at the bottom. 

But the tree is not like the standpipe, 
nor has it a mecham’cal pump. The popu¬ 
lar comparison with the standpipe Mis 
down in the case of the tree hmnse the 
tree draws its sap tluough thousands of 
minute por es - -tiny ti^elcts so small that 
capillary attraction is effective in them. 
It is the combination of this capillary 
attraction or surface tension, wiA the 
tremendous force exerted in the leaves 
when the sap that is already in them evap¬ 
orates, that acts to raise the sap bandreds 
of feet above Hie ground. 


of wood in every favorable year. When the trunk 
i« rut acrogg, this layer appears as an annual ring. 
The.leaves which arise this spring are inserted on 
or connect with the thin, woody cylinder of the 
previous year. In the case of evergreen trees, in 
whirh the leaves endure a second or third season, 
leaves connected with two, three or even four layers 
mav be present. This is true, for example, in the 
case of the pines 

The ascent of the sap always takes place along the 


ronduils of the older wood, with which the leaf- 
pumps are connected. These water-carrying layers 
and the living cells external to them, composing the 
cambium which is found between the bark and thf 
wood, form a complete gas-tight cylinder enclosing 
the older wood which is filled with air. (Figure .31. 
The air body in the central wood differs in compo¬ 
sition from the atmosphere, and varies with the 
season. In the autumnal condition the proportion 
of carbon dioxide in the air of a walnut trunk may 
he sixty times as great as that of the atmosphere. 

The tree-trunk is therefore a hollow cylinder of 
water extending without break to the surfaces of the 
water-filled living cells of the leaves above, and down 
through the roots into the soil, enclosing a central 
air or gas chamber. The expansion and contraction 
of this gas body follows changM in temperature and 
the action of the aap-Ilfting pumps. 

4>400 Pouads Per Square Inch! 

The living cells in the leaf, wl^ich are the seat of 
the forces which lift the sap, are distended masses of 
living matter epclosing vacuoles or cavities cohtain- 
ing water in «rhich sugars, acids and salts aye di*- 
eolved. A cellulose wall surrounds the whole and 
the water of the protoplasm extends throti|di the 
ultra-microscopic pores of the wall, ending at the 
outer surface in minute menisci or curved surfaces 
such as may he seen when a capillary glass tube is 
placed upright in a dish of water. 

In the latter example the water in the capillary 
tube will rise to a height determined by the diameter 
of the tube and surface tension of the water. Simi¬ 
larly the water in the minute tubular pores in the 
ceilulose walls of the leaf cells comes to the surface 
and spreads into the thinnest of films at the margins. 
These pores are so numerous and so crowded that a 
continuous film covers the entire surface of the wall. 
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When particle* of water are lost from these sur¬ 
faces by evaporation, water is pulled through the 
pores in replacement. The water in the pores is 
continuous with that in the living cells, and this in 
turn is continuous with the columns in the cavities 
of the vessels and wood, so that the pull extends to 
the roots and even to the water in the soil. 

TTje force which may be exerted in this manner 
may be as great as 200 to 300 atmospheres (2,900 
to 4,400 pounds), and thus the sap may be carried 
upward at a rate of one to three meters per hour 
'Hte resistance encountered rises with the speed of 
the pump. In consequence of the great power exerted 
by the leaf-pumps, the suction is so great on a warm 
summer day that the sap-carrying wood is caused to 
shrink. This is well illustrated by the graphs in 
Figure 1, which show the varying diameter of a 
walnut tree at different times. It will be noted that 
the variation is much less in October when most of 
the leaves have fallen off. 

Immense Force of Surface Tension 

The action described takes place in conduits with 
bores so minute that the attraction of gravity is far 
overbalanced by surface tension. If gravity affected 
the rise of sap, the liquid in a trunk should all run 
out when it is cut across. Likewise, if gravity dom¬ 
inated the process, the water could not be expected 
to rise above about .30 feet (like that in a suction 
pump), or to the equivalent in weight of the bar¬ 
ometric column. 

The conception of the cohesiveness of a column 
of wafer, which is so great that it will hang together 
like a rope, is not one which can be illustrated bv 
obvious facts in common exjierience, yet it may be 
readily demonstrated in the laboratory. In this test 
a clean glass tube of small bore is Rued tightly with 
a clay cylinder such as those used in water filters 
or with an evaporimeler of similar material. The 
tube and the clay cylinder having been filled with 
water, the open end of the tube is stepped ui a dish 
of mercury. Water evaporates from the menisci of 
the clay surfac^es, to be replaced by water from 
within. Thus mercury is pulled up from below 
This action may continue until a column of mercury 



demonstrating tree-top suction 

Ficoiie 2: A glass tube immersed in mercury is connected to 
the upptr end of a pine tree 6y rubber tubing. Here, suction 
Mas pulled up the mercury seven inches 



Ficurk 3 The heavy, outride shading denotes the layer of 
living cells on the otusule of the wood. Thu layer terminates 
in the roots. A, the buds, E, and the leaves, G Layer B u 
recently formed svood. The leasits are shown inserted on the 
second and third layers, as in a pine tree D is old wood, 

containing gases. C, C. are rays tnduding living cells 

much higher than the barometer is drawn up into the 
tube, even though the latter has a bore thousands 
of limes as great as the cavities of the conduiu of 
trees. If it were possible to make and manipulate 
glass tubes in this apparatus as small as the wood 
conduits, a mercury column could doubtless be lifted 
many meters high. 

It is not to be supposed, however, that the plant 
physiologist has cleared up all of the features of the 
movement of sap in plants. He is not so sure, for 
example, as to what takes place at the foot of the 
water column in the roots as he is as to the action 
m the leaves. The pull from the leaf-pumps may 
extend not only to the extreme surfaces of tlie roots 
but out into the soil, and doubtless does so in some 
plants. In manv plants, however, an osmotic action 
takes place in the roots. This pulls water in from 
the soil, and forces it upward in the wood so that 
if the stem be cut off it will exude from the slump. 


This action is notable in grape vines, palm stems, 
iiinh trees and in many other common species. This 
"root-pressure,” as it is culled, is invanalily i om- 
plicated; the “bleeding” of a pruned vine or shrub 
is partlv due to other agencies. 

The suction and sap pressures in plants have 
engaged the allention of experimentalists sinre the 
time of Nohcimah (irrw (lt)«2l. 

Gages attached to the bases and stumps of trees 
have shown ajijiarcnllv discordant results, in the 
hands of si orcs nf workers The identification of 
the hydrostatic system as desc ribed above has made 
possible the interpretation oi pressures in various 
parts of the root, trunk or branches. 

ITius, if a manometer is attached to a bore in the 
outer wood of a walnut tree a suction will be shown 
in the middav period when the leaf-pumps are in 
action pulling upon the water column. Simullarie- 
ccusly, another gage driven iii to connect with the 
gas-filled wood of the center of the trunk may show 
a positive pressure. This is due to the temperature 
expansion of the gases 

How Roots Suck Water 

Again It is notable that a gage attached to the cut 
stein of a pine tree (Figure 2 ) shows nothing but 
suction, anything like “root-pressure” being lacking, 
and the expansion of the gas in the central core acts 
to diminish suction but never to give positive pres¬ 
sure. Similarly a gage attached to the terminus of 
a cut root of pine (f'lgure 4) will always show 
suction, although positive pressure is sometimes 
measured by a gage attarhed to tlic root of a walnut 
tree. The hydrostatic system of the conifers differs 
in many important features from those of the 
dicotyledones. 

The features of the hydrostatic system as delin¬ 
eated above furnish an adequate mechanism for 
carrying water or sap upwaid in trees The path 
hv which the indispensahle products of le-af-activitv 
are r.arried downward to ail the living cells lies in 
the external part of this system liiit it has not been 
definitely locali/ed This and the nature of the 
forces involved remain as unsolved problems to the 
plant physiologist. 



Ficolil 4 i T tiihe filliil with mciniry is curineileil with 
thr cut end of ii ptiic root Auction onoinoiinp in the leaves 
has pulled thr mercury up to a height of three inches 
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The Applied Science of Public Spending 

Through an Effective Budget System Our Government Is Saving Millions This Year 

By Albert A. Hopkins 



|OU cannot eat your cake and have it, too, 
is an old saying which embodies more 
truth than poetry. Yet that i* the very 
thmg the Government of the United 
Slates is now trying to do—cutting its 
income, cutting its expenses and still having more to 
show for its money. 

And how is it accomplishing this anomaly? 

By a scientific budget system. 

President Coolidge explained the principle of it 
on January 30, last, over the radio. 

“Merely to rcduoe the expenses of the Government 
might not in itself be beneficial,” he said. “Such 
action might be only the discontinuance of a wholly 
necessary activity. No civilized community would 
close its schools, abolish its courts, disband its police 
force, or discontinue its fire department. Such action 
could not be counted as gain, but as irreparable 



The estimated government receipts by sources of revenue 
fexciuding the Post Office Ihpartmenl) for the ^cal year 
ending June 30, 1927, may be t3^24S30j03 


loss. The underlying spirit of economy is to secure 
better education, wider administration of justice, 
more public order, and greater security from con¬ 
flagration, all through a superior organization which 
will decrease the unit of cost. It is all reducible to 
a question of national efficiency.” 

In tbe good old days when government was deli¬ 
ciously 8im[)le all the sultan or the maharajah had to 
do when he wanted more money was to raise taxes. 
It was the more or less loyal taxpayers in those days 
who originated the slogan, “Give till it hurts.” 

Lately, the men who have been applying science to 
the administration of public affairs have been work¬ 
ing on a different theory. Instead of adopting “all 
the traffic will bear” as their motto, they figure that 
increasing the traffic will jiroduce still lietter results. 

“Past experienre has shown that a reduction of 
taxes has been followed by increased prosperity,” 
Mr. Coolidge cxjilained. “As the volume of business 
increases, the Federal revenue increases 

“If we are moderate in our exjiendilures, the 
natural increase in profits ought within the next few 
yejtrs to furnish us again with a surjilus revenue 
which will permit a further tax reduction. We were 
the first nation in recent years to adopt a plan to 
reduce our debt and put the plan into operation. 
We are maintaining our sinking fund and applying 


the payments made on our foreign loans to the retire¬ 
ment of our debt 

“As a result, this nation hat today the best credit 
in the world. We have lowered our interest costs 
not only by reducing our debt, but by so improving 
our credit that we can borrow at lower rates. Since 
interest is 22y2 percent of our total Federal expendi¬ 
tures, a reduction in interest it a more fruitful field 
for permanent saving. If we continued this plan 
during the post-war depreation, there is certainly 
little reason for changing it in these days of pros- 
periiv.” 

All of which sounds like good common sense. 
But how can it be accomplished? That is the job 
for which General Herbert M. Lord, Director of tbe 
Budget, 18 responsible. 

Fnnetions of tbe Bureau of tbe Budget 

“The Bureau of the Biu^t was created by the 
act approved June 10, 1921,” says he. “It is in the 
Treasury Department but not under the Jurisdiction 
or direction of that department. The Bureau is 
under the immediate direction of the President. 
Under rules and regulations.prescribed by the Presi¬ 
dent, the Bureau prepares for him the annual budget 
and such supplemenul or deficiency estimates as the 
President may recommend from time to time to Con¬ 
gress. To this end, the Bureau has the authority, 
under the act, ‘to assemble, correlate, revise, reduce, 
or increase the estimates of tbe several departments 
and establishments.’ 

“The act requires the head of each department 
and establishment to appoint a budget officer whose 
duty it is to prepare, under bis direction, the depart¬ 
mental estimates of appropriations and such supple¬ 
mental or deficiency estimates as may be required. 
These officials are liaison officers between the depart¬ 
ment and tbe Bureau of the Budget. The estimates 
are prepared and submitted to the Bureau in such 
form, manner and detail as tbe President prescribes. 
On or before September 15 of each year, the head of 
each department and establishment revises his esti¬ 
mates and submits them to the Bureau. 

‘The Bureau is authorized, when directed by the 
President, to make detailed studies of the depart¬ 



The United States Government will appropruite for the fsoal 
year ending June 30, 1027, $3,156,130^58. There is a differ¬ 
ence between ^Estimated Apprepnatiaru” and “Estimated 
Expenses." The latter figure is $3,494,^2,308 


ments and establishments for the purpose of enabliag 
the President to determine what changes should be 
made, in the interest of economy and efficiency, in 
(1) the existing organization of activities, and 
methods of business of such departments or estab¬ 
lishments, (2) the appropriations therefor, (3) the 
assignment of particular activities to particular ser¬ 
vices, or (4) the regrouping of servioes. 

“Each department and establishment is required, 
under regulations by the President, to furnish to 
the Bureau such information as the Bureau may 
from time to time require. Officials of the Bureau 
are given the authority to have access, for the pur¬ 
poses of examination, to the books, papers and 
records of any department or establishment” 

Does that plan work out in practice? Apparently. 
Last year the Government’s total receipts, not includ¬ 
ing the postal revenues, were 13,780,148,684.42. The 



The Post Office Department is not ineiuded. The amounts 
for the fiscal year ending June 30, 1927, will be $3JS6J30e 
358. Note the site of “MUitary Psuictiont" 

toul expenses, also leaving out the posul items, 
were 33,509,643,446.09. The excess of receipts over 
expenditures, therefore, was 1250,505,238.33-—not a 
bad net profit for a big business establishment. 

What is happening this year is, of course, more 
or less a matter of conjecture. The figures that have 
been set down, however, have been verified so well 
by past experience that we may consider them as 
substantially accurate. The annexed tables showing 
the estimated receipts and expenditures for 1926 in¬ 
dicate that our excess will be about $262,041,756. 

Estimated Receipts for 1926 


Income Tax . *1,880,000,000 

Miscellaneous (Internal Revenue).... 864,000,000 

Customs . 556,750,000 

Foreign Obligations: 


Interest . 163.377,046 


*194,634s289 *194,634,289 

Miscellaneous Sources . 139,701,343 

Securities . 123,869,853 

Trust Funds . 75,961,827 

Proceeds from Surplus Property. 24,799,630 

Panama Canal Tolls, etc.. 21,000,080 


*3,880,716,942 
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Estiiuteo Ejcpenditube* for 1926 


lotcreat on the Publio Debt. $820,000,000 

Public Debt. Retiremente Chargeable 

against ordinary receipts.. 500,428,595 

U. S. Veterans’ Bureau. 388,515,000 

War Department . 347,289,031 

Navy Dep^mcnt... 342,305,000 

Interior Department . 293,867,508 

Refunds of Receipts. 186,247,500 

Operations in Sprcial Accounts, 

Shipping Board, War Finance Cor¬ 
poration, Alien Property Funds, 

etc. 183,899,047 

Department of Agriculture. 162,9014222 

Treasury Department . 132,237,928 

Investment of Trust Funds. 49,542,050 

Postal Deficiency. 37,067,449 

District of Columbia. 36,516,448 

Other independent Offices and Com- 

misaions . 32,179,331 

Department of Commerce. 29,427,640 

Department of Justice. 25,05:^160 

State Department. 16,135,032 

Legislative Establishment. 16,011,245 

Panama Canal . 10,213,394 

Department of Labor. 8,355,599 

Fjtecutive Proper . 483,007 


13,618,675,186 

The figures above are for the calendar year. The 
estimates for the fiscal year ending June 30, 1927, 
were submitted to Congress last December. The 
receipts are estimated at $3,8244^30,203 and the 


expenditures at $3,494,2224108.44, making the sur¬ 
plus $330,307,894.56. 

The best laid schemes u’ mice and men and budgets 
gang aft agley, however, and no matter how care¬ 
fully estimates arc made, some unforeseen leak is 
more likely than not to drain off the savings of 
efficiency and economy. 

Notwithstanding all the bad luck which tends to 
wipe out a hoped for surplus, however, the Bureau 
of the Budget succeeded last year in really reducing 
expenses $60,000,000 or $166,666.67 for every day; 
$6,944.44 every hour. One of the plans used to 
bring this about was a “Two Percent Club,” the 
various bureaus engaging to reduce their programmes 
two percent 

Government Sets Example of Thrift 

“I was notified by telegraph that the Navy had 
joined the club with a guaranteed reduction of 
$6,600,000 in its estimated expenditures with hope 
of a further reduction of $2,000,000,” says General 
Lord. “It was an inspiring beginning. Throughout 
the length and breadth of this country was broad¬ 
cast the Navy’c gallant response to this call to 
arms in the interest of reduced spending and lower 
taxes. But, when the smoke of the battle cleared 
away, the Navy was fountl in the list of casualties, 
with an expen^ture of $14,000,000 in excess of its 
original estimate, rather than $6,600,000 less—a 
change amounting to $20,600,000. 

“The Army promised nothing, and kept hs promise 
by spending $17,000,000 more than it estimated. 


But the Army got no advertising out of it except 
what it is getting now.” The Director then goes on 
and gives the names of the departments and bureaus 
that made the grade and proposed a ‘One Percent 
Club’ to lop off at least one perient of the estimated 
expenditures 

“The P'ederal Government in reducing its expendi¬ 
ture, cutting Us taxes, and lowering its debt,” he 
continues, “is setting an example of thrift to other 
taxing agencies in this country which should help 
materially to reduce the cost of living so that the 
child’s faith in and respect for the penny may be 
renewed, the quarter may again become a respectable 
member of financial society, and the dollar again 
lift Us head in the marts of trade.” 

The Government payroll on December 31, 1925, 
carried 114,6% fewer employees than it carried on 
December 31, 1920, making a yearly saving of 
$1.38,000,000. The reduction excludes the postal 
service, which is a constantly growing activity requir¬ 
ing more and more workers every year. Of the 
officials who have cooperated with the Bureau of the 
Budget to bring this to pass, Gfeneral Lord says: 

“Wc wonder how we managed so many years with¬ 
out them. They have been helpful in so many ways, 
have straightened out so many tangles, have con¬ 
tributed so materially to good fellowship in the 
service, have so worn down the old barriers that 
separated departments from departments and bureaus 
from bureaus, that they stand today the acknowl¬ 
edged apostles of teamwork and efficiency, which 
march hand in hand.” 



HOW UNCLE SAM IS MANAGING HIS AFFAIRS IN 1926 

Etdmatti rectipt*, $3fi80,716^42 for 1926; eslimfUrd txpentet, $3^18^75,186 for 1926, Opr oompartuive Ulustration thowt the eUimalrd rerripts and rstimatrd expenditures for thf 
ytar 1926 hssed on Triasury estimates It should be remembered that the Postal Establishment ts not considered except when there is a postal defiriency 
























S URROUNDING the little cemetery at 
Oyiter Bay, Long Island, where Theo¬ 
dore Roosevelt lies buried, is a bird 
sanctuary given to the Audubon Society 
by the sons of the former President. 
In tins sanctuary, near Roosevelt’s grave, stands a 
grove of beautiful black walnut trees. 

America has never known a Iretler tree than the 
black walnut. From no tree in all the world has 
ever dropped a sweeter nut. And yet, this is the 
very tree that has suffered most in the ruthless cut¬ 
ting down of our forests 

Through that grove every year boy scouts make 
a pilgrimage to do homage to their former leader. 
I^st year they stopped and gathered up every walnut 
that had fallen. They sent them to scout troops in 
other places. The other smuts planted them as 
memorial trees. From all parts of the United Slates 
(ame requests for nuts for planting purposes. The 
pilgrim scouts will repeat the distribution this year, 
a»d the next and the next. It will not he long before 
thousands of walnut trees planted hv boy scouts will 
l>e adding value and beauty to all our countryside. 

Such an enterprise is practir.al cnnsr rvation Many 
a scientist tolling for a lifetime will accomplish less 


Budding Scientists 

A Nation-wide Organization Is Training Our Future 
Leaders in Research Work 

By Milton Wright 


Our sewntiit* of tomorrow are in the making today. It i* more than likely that the 
majority of the trail blaxen of the future—the leaden of thought and actkni, the men who 
plan giant engineering projects, who ducover hitherto unfound germs, who locale unknown 
itan, who brew new medicines, who achieve new marvds of electrical anergy—vrill be men 
who now are boys working for merit badges in the Boy Scouts of America. Although only 
sixteen yrean old in tins country, the scout organi»tion now numben 613,087 boys, every one 
of them imbued with the true spirit of scientific research, the capacity to see and recognise 
the real nature of dungs, the ability to think in a straight line and follow a premise out to 
its logical conclusion, uni, above all, the desire to add to his own knowledge and the knowl¬ 
edge of mankind. Mark them well; they will do a good turn for humanity. 


for his fellows. It is only one email example, how¬ 
ever, of the things boy scopts ar^ doing to make the 
world a better place to live in. 

It 18 generally agreed that the Boy Scouts of 
America is one of the greatest factors we have in 
making raw boys into useful citizens. Some of us 
lielieve the surest guarantee of future safety lies in a 
•strong, broad boy scout organization. And when we 
< ome to study it we find that the biggest thing about 
the boy scouts is that it is a vast training school for 


Scout Must Work to Win 

The true scientist is a man who has learned two 
things: to see and recognize the true nature—the 
reality—of the thing he is studying, and to think 
in a straight line. These two things, above all, the 
boy scout learns. Stain a piece of wood and call it 
mahogany, if you will, but the scout knows it for 
pine; put two and two together in any line of thought 
and he knows they make four. 

Even in a narrower sense the boy scout is a 
scientist, or at least a student of science. To advance 
in scouldom a boy works to win the much coveted 
merit badges. There are seventy-one of these badges 


and thirty-four of them are for proficiency in sub¬ 
jects which fall well within the domain of science. 
Among these are agriculture, astronomy, aviation, 
botany, chemistry, conservation, electricity, insect 
life, mining, photography, radio and surveying. 

All over the United States thousands of scouts 
are taking tests in these and kindred subjects. Lest 
you think such tests are merely superficial, glance 
for a moment at some of them. To obtain a merit 
badge for bir|j study, for example, a scout must: 

1. Produce a list of forty species of wild 
birds which have been personally observed, and 
positively identified in the field. 

2. Produce a list showing the greatest num¬ 
ber of species that he has teen in the field in 
one week. 

3. Produce a list, derived from personal ob¬ 
servation, of twenty species of birds particularly 
noted for their value to agriculture in the de¬ 
struction of insects. 

4. Produce a list, derived from personal 
reading, of ten birds of prey particularly useful 
in the destrtiction of rats ana mice. 

5. Name ten species of birds particularly 
useful in protecting the trunks of trees from 
borers, bark-lice and scale insects. 
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6. De»cribe at lea»t two bird boxes and two 
food tables that have been erected by him, the 
species of birds that have been attracted by 
them, and how many of the birds have nested in 
these boxes. 

7. State what he has done to protect birds 
from wicked and unjust slau^ter; to promote 
long, closed seasons for vamping species; and 
to promote the creation of bird preserves and 
sanctuaries. 

Or take botany. Could you meet this simple test 
that a boy scout must pass in order to obtain a merit 
badge: 

1. Produce specimens of 50 species of 5 
flowering plants without the roots (and in addi¬ 
tion, where possible, 5 ferns) collected and 
named by himself. 

2. Bo able to identify 10 plants by their 
seeds. Produce specimens of the seeds. 

3. Give a list of at least 5 plants that are 
usually found growing together in woodlands, 
or 5 near water; and 5 found in open fieldaj,or 
5 Along roadsides. Produce specimens. 

4. Tell the parts of a complete flower. Sub¬ 
mit drawings. 

5. Tell in a general way how plants manu¬ 
facture their food 

6 . Explain how ferns differ from flowering 
plants; and tell how they are reproduced. 

7. Submit sM-imens collected by himself 
(with names if known) of 5 Fungi, 5 Algae or 
5 Lichens; 5 Mosses or 5 Liverworts; or if 
specializing in any one of the above classes, 
submit 10 different species of that class. 

8. Name 5 kinds of edible wild fruits; 5 
plants used medicinally and tell what used for; 

3 wild plants that can be cooked as “greens,” 
and 2 edible “roots.” 

9. Submit an essay of at least 200 words on 
the “Conservation of Wild Flowers,” naming at 
least 4 in danger of extinction. 

Eliminating Square Pegs in Round Holea 

All too often men’s lives are wasted because they 
never found themselves. There are potential metal¬ 
lurgists of distinction who are teaching country 
schools, men who might have become great geologists 
instead of mediocre bookkeepers. They never got 
started on the right track. Thanks to the boy scouts, 
however, there arc fewer such misfits than there used 
to be, for, as almost nothing else we have, scouting 
tends to bring a boy face to face with the career for 
which he is best fitted. Thousands of youths today 
are on the way to make distinct successes of their 
lives because of the inspiration and early training 
they received in the local scout troop. 

Last year surveys were made at nine institutions 
of higher education to determine what percentage of 



NOT A NAIL IN IT 

TAia mlnituare bridge made by a scout of Santa Clara County, 
CaUfornia, ataunch enough to aupfort an automobile, sag- 
grata the strong feundationi the aeotata are building on 



A few pieces of wood, a flat thong, a pinch of powder and 
you have a fire-mahing kit The only thing that remains la 
the knack of working it 


the students had been scouts. Here is the way they 


Washington and Jefferson College, all classes 64 
University of Oregon, freshmen . . 52 

United Slates Naval Academy, all classes... 50 

Harvard University, all classes.49 

Rhodes Scholars for 1925 . 48 

United States Military Academy, all classes 48 

University of Michigan, freshmen. 44 

Yale University, all classes. 38 

Lafayette College, all classes. 33 


The percentage of former scouts among lollege 
men is especially impressive when it is considered 
that the 613,087 scouts constitute only a small per¬ 
centage of the boys of scout age in the country. 

Not only do the scout-trained boys bulk, large in 
numbers among college men but they stand out by 
reason of the quality of their scholarship Thirty- 
two college men won Rhodes Scholarships in 1925. 
Fourteen of them were scouts, and of the remainder, 
four expressed regret that they had never been scouts, 
a fifth praises scouting highly and a sixth is acting 
as an assistant scoutmaster. * 

A typical scout in college is Dudley Smith, of 
Independence, Missouri. Dudley joined the scouts 



at the age of 1.3 and devoted his spare lime signaling, 
camp cooking, swimming, firemaking, first aid and 
other scout work Passing the tenderfoot, second and 
first-class tests, he began to earn merit badges for the 
life, star and eagle scout standing. One of the sub¬ 
jects be look up was bee keeping His interest 
lirmight him a hive as a birthday present, under liis 
tare it grew to eight lines The honey he sold 
brought money for tamping trips and for many 
other })leasiiri-s. 

To earn a ineril liadge in dairying he took eharge 
of the family tow. marketing the milk. Winning 
badges, in shoit. led him to good scholarship, health 
habits, SI leiitilii study, researth and experimentation. 

Making fire by fni tion especially interested 
Dudley Trying it first with a home-made set made 
from a sketih took liim more than fiyc minutes. Then 
he liegan experimenting His research in spare time, 
trying various bows, hearths, spindles, tops, tinder 
and thongs, extended over three years. Every month 
or so he lowered his rec ord a hit. Soon he began to 
break records and one day made a new speed record 
for siouidom in making lire hy friction. 

Other scouts began urging him to make fire-makmg 
sets for them. .Scoutmasters began ordering sets by 
the dozen, then by the hundred Eventually he had 
a fire-set business that has earned him enough money 
to start him in college. He is now finishing his sec¬ 
ond year and sees the rest of his college course* com¬ 
ing to him through seoutmg 

Their Knowledge Put to U»e 

More and more the scouts are concentrating on 
science. Here and there troops are establishing mu¬ 
seums for specimens they have collected. At Bear 
Mountain last year 12,0(X) scouts were encamped; 
smaller camps dotted the country And every one 
of the campers was a science student. It is in the 
minds of the directors to have scientists going from 
camp to camp instructing the hoys, but the scouts 
will < onlimie to do their own research, going direct 
to the heart of things and finding out for themselves, 
as all scientists should. 

What the boys learn is of direct and practical 
value. How often do we pick up a newspaper and 
read some such headline us. “.Scout’s First Aid 
Saves Churn’s Life,’’ “Scouts Eight Gipsy Moth 
Plague,” “Scouts Building Trails Through National 
Forests’’’ Good, scientifie jobs, iill of them. 

Men stiidv sciences in colleges and universities, 
and after four years receive the degree of B.S.— 
bachelor of science But there is another B S. degree 
—hoy ■M'oiit. It too, means science, and who shall 
say that any other degree augurs better for the future 
of our country. 



MATCHLESS SKILL 

Scout Dudley Smith demonstralei how to have fire going in 
seven \econai Starting a blaze by friction is an accomplish¬ 
ment everybody in the organization strives to learn 
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Odd Pieces of Change 


A Weird Miscellany of 


D ' ~' IHE general conception of a coin or piece 
of money is that it is round and flat. 
This form has stood the test of centuries 
and, in fact, is a refinement and gradual 
improvement of the earliest coins. It 
is the common-sense form, because it is the most 
adaptable for carrying, storing, handling and count¬ 
ing. There have been, however, so many exceptions 
and there are so many odd shapes in coins, that a 
caauai survey of the held is of interest. 

The hrst coins were simply crude lumps of metal 
bearing a simple stamp. For the most part they 
were globular in general form; but, as time went 
on, they became flatter and more circular. The 
absolute flatness of the two sides, so that all raised 
parts should sustain an equal wear, apparently was 
not a major consideration until fairly modem times. 
Although the general circular shape was adopted 
early, exact roundness was not universally attempted 
until modern coinage methods came into vogue a 
few centuries ago. For the most part, we must look 
to the Orient for odd-shaped coins, although Europe 
and America provide examples of every period. 

In parts of the world where there is a lack of 
minting facilities, we find coins, now and then, in 
the shape of bars, or that were obviously made from 
bars. One of the commonest examples is the bar 
money of Java and Ceylon. These coins were made 
from long, cast-copper bars, cut into different lengths 
according to the denominations of the coin to be 
made. In Siam, silver ingots were beaten into bars 
which were then pounded into peculiar shapes. 1 he 
older shapes show a deep rut in the middle and 
two peculiar bendings. Later shapes were made into 
a more compact form known as “bullet money.” 

“Coins” Weighing 48 Pounds 

Closely related to this form are pieces of money 
made from wire. The commonest examples are 
known as larins or “fish-hook-money,” probably first 
made in Lanstan. in Persia. These are pieces of 
silver wire about three inches long, doubled over, 
with one end curved. Similar pieces were made in 
Ceylon; and other straight pieces of wire were used 
in parts of India. Similar shorter pieces in copper, 
though still bent double, were used at Nejd, in 
Arabia, and in Georgia, in the Caucasus. 

For over a hundred years, in the Seventeenth and 
Eighteenth Centuries, large flat copper plates bear¬ 
ing several small stamps on them came into use in 
Sweden. These cumbersome pieces ranged in denom¬ 
ination and sixe from ten dalers—weighing about 
48 pounds and measuring nearly two-and-a-half feet 
long by about a foot wide—to small square pieces 
of less than an inch in diameter. 

During sieges of cities and in periods of necessity 
when temporary and emergency mints were estab¬ 
lished, many silver coins were cut from sheets of 
silver into square, octagon or ineguiar shapes, and 
stamped with small punches An interesting example 
of u piece of money cut from a silver bowl and still 
showing the rounded rim is afforded bv a jiiere 
struck at Landau in 1702. During the Sixteenth and 
Seventeenth Centuries, many coins normallv made 
round were often, for special reasons, such us com¬ 
memoration, made square, hexagonal or octagonal 
India has always l>een partial to square coins 
The earliest pieces, known as “puranas,” were square 


Queer-shaped Coins Have Been 
Round Flat Money of Today 

By Howland Wood 

Curator, American Numitanalic Society 

pief'es of silver bearing a number of small stamps. 
During the Bactnan period, and later, many coins 
in copper and silver were atrude from square dies. 

Many medieval coins, especially the very thin 
pieces known as “bractiates” issued in the Twelfth 
and Thirteenth Centuries, chiefly from SwiUerland, 
were simply square pieces of sheet silver. These 
bractiates arc interesting in themselves. They are 
as thin as paper, wi.h a design in high relief on one 
side and countersunk on the other. 

In the gold-mining days in California, fifty-dollar 
gold pieces, known as “slugs,” were struck in an 
ocugonal form. In recent years, the more easily 
to distinguish them from silver coins, nickel money 
was introduced in odd shapes. The recent British 
Indian coins are illustrations of this practise. The 



A PBODICIOIJS COPPER COIN 
fn iurt/en, during ih* SnvenUenih and Eighteenth Centuriei, 
copper plate money uKu tUimpad with dies Some o/ these 
were nearly two and 'oHedialf feet long 

one-anna piece is scalloped; the two-anna piece is 
square, with rounded comers; and the four-anna 
piece IS a scalloped octagon. Several of the nations 
liave made their nickel coins round, but with a 
central hole to make them easily distinguishable. 

The Mogul Emperor Akbar, in 1574, struck a 
gold imn of a peculiar pattern in Agra, India, which 
iH known as a “mihrabi mohur,” because its shape 
resembles a “mihrab” or prayer niche in a mosque, 
''omc of the most peeuliar conceptions of coinage 
einaiiale from Burmah and the Malay Peninsula. 
The Siamese coins have already been mentioned; 
hut to the north and to the west, on the Burmese 
border, are found long, rough, cast-copper bars, and 
some smaller pieces cast in the shape of canoes. 
At Pahang, in the Malay Peninsula, tin coins some¬ 
what resembling square hats with a wide brim were 
in general use at one. lime. At Kedah, small oval 


the Forerunners of the 


tin coins and pieces in the shape of « rooster on a 
series of rings, were used as currency. 

The ancients seidotn deliberately nude coins 
parting very much from the round or globular shape. 
There are, however, a few noted exantples. At 
Olbia, on the Black Sea, there was coined a bronxe 
piece in the shape of a dolphin; and in Italy, at 
Iguvium, certain almond or oval-shaped copper coins 
were made. There is also a class of coins of irreg¬ 
ular shape which were largely the result of indiffer¬ 
ence or carelessness. Some of the ancient Greek and 
Roman coins are most irregular, due to the hastily 
or poorly fashioned planchels on which the pieces 
were struck. Many of the copper ctMOM of Georgia, 
made in the Middle Ages, show that often they were 
struck on pieces of metal which had been simply 
poured out onto a flat surface, as were, in a similar 
way, many of the silver pieces from the various 
mints in Spanish America. 

Coins originally round have often been made fon- 
Ustic in shape by cutting. This was practiced to 
some extent in ancient times and during the Middle 
Ages. But the most curious, and poaaibly the moot 
common, practice was that employed in the West 
Indies from 200 to 100 years ago. On tbeee islands, 
large quantities of Spanish dollars or pesos were 
cut to make small change or to make the pieces 
conform to new monetary standards. The commonest 
practice was to cut a dollar into segments, quarters, 
sixths, twelfths, et cetera. Sometimes the piece was 
simply cut in half. On some of the islands, they 
were cut into three horizontal pieces. Often holes 
of various sizes and shapes were made In the ooina, 
when both the plug and the ring were used. 

Bizarre Shapes Prevailed in the Orient 

So far, no mention has been made of the coins 
showing Chinese influence. In this series alone are 
found many bizarre shapes. To understand the 
reason for some of these shapes, it is sufficient to 
say that the first Chinese coins were a transition 
from the barter stage, and the forms employed were 
similar to the units of value from whi^ the coins 
were derived. The most common of the ancient 
forms were what are known as “knife coins.” These 
were in common use for several centuries before the 
Christian Era. Another common type is known oa 
“Pu,” or weight, fork or spade coiaa, derived prob¬ 
ably from some agricultural implement Both of 
the above forms were revived a few canturies tolar 
by the usurper Wang Mang, about the begianing of 
the Christian Era. For silver, the Chhiese bam 
used for ccntur|ps, cast ingots of special forms. The 
most common shape is known os “shoes” which 
weigh from a fraction of a tael to fifty taels. In 
Annam, one of the most common forms of silver or 
gold money is the rectangular bar of varying sues. 
In Japan, about I860, gold and silver money ap¬ 
peared in thin oval sheets, or smaller and thideer 
rectangular pieces. 

A survey of the numismatic field shows that ezoqrt 
in the Orient, coinage as a whole has been flat and 
round, and that when deviation from this practise 
has occurred, it has been largely a matter of tem¬ 
porary expediency, experimentation, or ^ort to dis¬ 
tinguish a particular coin from those coins In cur¬ 
rent use. For easy identification, the odd-shap<>d 
pieces of recent years have usually heCn of nidcel. 
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These Were Once Used As Coins 


L Early Greek coin ahovring globular ahape. 2. Coin cut from piece of most bizarre coin from Kedah. 20. An oval ropper coin made at Iguvium, in 
^per bar made by the Dutch in Java about 1800. 3, Early Siamese coin cut Italy. 21. A Greek coin of the Island »)f Aegina, struck accidentally on an 
from iilw bar and then ^nU 4. Silver wire money from India. 5. Georgian ill-formed planchet. 22. Many of the copper coins of Georgia in the Middle 
WM maM from copper wire. 6, Coin struck at Haarlem when besieged by the Ages were struck on odd-shaped plans. 23, 24. Seventeenth Century Mexican 
j ? Coin issued during the siege of Lmdau in 170^ lowing coins struck on irregular pieces of metal. 25 A Spanish dollar, cut in quarters, 

^ rowded edge of the silver dish from which the blanks for the coina were cut. ueed for money in the West Indies 20. Small change of the Island of St. Lucia 
o. A Baotrian ooin of India. 9. A zquare rupee of Akbar the Great of Hindu- 27, 28. Chinese coins made about the beginning of the Christian Era. 29. A 
*^10- An e«rly iroall silver coin of Switzerland known as a “^iracteate.” silver tael known as a “shoe.” .30. Form of Chinese Sycee silver. 31. An 
wtogon alug of California struck in the early gold-mining days. 12, Annam silver coin. 32. A Japanese silver com at the time when Commodore 
14 Troes of recent British Indian m'ckel coins. 15. Canoe-shaped coin Perry landed. 33. Holed Spanish dollar used for 16 Bits at Dominica, and the 
State*, north of Siam. 16. The **Mihrabi Mohur,” of Akbar. piece extracted used for two bits. 34. An early form of a knife-shaped coin 
17# ii» ^*tfai hat** money of Pahang. 18. An oval coin from Kedah. 19. A of ancient China. 35, This is a coin of ancient Cathay and is known as Pus. 
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X Rays and Atoms 

By Means of Crystals or Powders the X Rays Are Diffracted or Reflected in D^nite Patterns. 
These Enable the Analyst to Deduce the Arrangement of the Atoms Within the Crystals 


ITHIN recent years the X rays have be¬ 
come an important link in the chain of 
resiearchcs on the constitution of matter. 

The atoms and molecules, with which 
these researches are mainly concerned, 
are far beyond the limits of observation of the finest 
microscope. 

At the same time, the problem of the structure of 
('rystals, having important bearings on the consti¬ 
tution of matter, has offered such difficulty, that heie- 
tofore It has received less attention than other 
branches of science, * 

The whole subject, however, lias gained greater 
interest, from the discovery that X rays could be 
diffracted by means of crystals Tins discovery, 
made by Friedrich and Knipping at the suggestion 
of Laue, established the fact that X ravs were in 
reality light of a wavelength about 10,000 times 
shorter than that of visible light. A wide field of 
investigation was thus suggested, and plivsicists have 
since done much work on the deiermination of the 
arrangement of atoms williin crystals or powders, 
and in the measurement of the wavelengths of X rays. 

Using Aloms for Mirrors 

In the applieution of Ijiue's suggestion, made bv 
Friedrich and Knippmg, a lliiti pemil of "white” 
X rays (that is mixed \ rays of a miniber of different 
wavelengths) was passed through a crystal plate, 
and u photographii jilatr, jilnced a sliort distance 
beyond the irystal, recorded the reflected penciLs as 
a number of regularlv disposed dots, (Figure 1 
shows the arrangement of the apparatus I 

A recent example of a Lane i rystallogram is shown 
in Figure 2, in whn h hen/il was used as the diffract¬ 
ing object From this and other jihotographs, '’ertaiii 
symmetry relations of the crystal may lie deduced 



FIGIJKE 1 


Abovi ■ Simpif apparatus lor rryslal analvsi'i UiLOW, A 
Hiagram nj the apparatus shown immediotely above 


The Vindication of a Theewy 

In 1912, Lane, an Amtrian adentist, 
suddenly conceived a brilliant idea, no¬ 
table for it* utter simplietty. “Why not 
u*e the atom* within crystab a* a diffrac¬ 
tion grating for X rasm," he atked, "juit 
a* we now use glass plates ruled with 
20,000 parallel, dianrumd-cut linas per 
inch as diffraction gratings for light?** 

Laue knew that X rays are identical 
in nature with ordinary light, except that 
their wavelength is 10,000 time* shorter. 
Yet, to rule 10,000 X 20,000 parallel 
lines on gUus would prove hopelessly out 
of the question. We cannot work that 
minutely. 

But had not Nature alraady provided 
as good and a* minutely spaced a grating 
as this would be, in the form of crystals? 
Mineralogists had said, on purely theo¬ 
retical grounds, that the atoms of crystals 
were of a certain pattern and spacing, and 
that they were arranged in rows and tiers, 
like boxes padeed into a room. 

An experiment with crystals and X rays 
was quickly tried. It worked! Laue had 
reasoned right. The mineralogists had 
also theorized correctly. The X rays were 
seen to be diffracted by the atoms of the 
crystals in a beautiful, geometrical pat¬ 
tern. Despite the'fact that no microscope 
ha* ever revealed an atom (so small are 
they), yet for most practical purpose* we 
could now **see'’ them, because we could 
put them through certain performance* 
and note the visible effects. It was like 
a blind man feeling out the contents of a 
room with a stick. 

From these expernnents we have 
learned much about X rays; also we have 
learned much about the actual str u ct ur e 
of matter. 

(In application. X-ray Bnal 3 ^is b some¬ 
what technical, yet it b extremely inter¬ 
esting and revealing. A notable work 
covering thb subject b '*Thc Structure of 
Crystab,” by Ralph W, G. Wyekoff.) 



Figure 2 

A Laue crystallogram The diffracted X rayt produce dots 
m pattern on the photographic plate 


A brief explanation of the way in which the crystal 
structure affecta the X rays may be given as follows: 
In one position (among many others) in the crystal, 
a number of atoms lie in a plane or “space-lattice.*’ 
At a particular angle a pencil of rays i^ected from 
the plane is retarded one wavelength behind a pencil 
reflected from an adjacent atom plane. In other 
words, the waves are “in step,” The effect of thb b 
that these pencils and others from parallel planes 
reinforce eadi other, and combine to form a beam 
sufficiently intense to form a dot on a photographic 
plate. 

A little thought will show that there is more than 
one angle of reflection m which there is a wavelength 
retardation; also that there are other angles of reflec¬ 
tion in which this condition b secured for X rays 
of other wavelengths. A further complication lies 
in the fact that the atoms in adjacent planes may be 
those of different elements with different spacings 
and different atomic weights. It is therefore diSicult 
to deduce anything more than the fact that a simple 
(rystal possesses certain properties of symmetry. 

Improvement Quickly Followed 

An improvement on Laue’s method was made bv 
W. H and W L. Bragg, who used a thin beam of 
"monochromatic” X rays (or X rays of only one 
wavelength) and obtained the reflation of this beam 
from selected atom planes of crystals. The reflec¬ 
tion, although following the ordinary law that the 
incident and reflected angles are equal, has a per- 
icptihlc intensity only when the vibrations in the 
beams reflected from a number of successive atom 
layers reinforce each other. In the direction where 
this iH the case, a line is formed on the photographir 
plate. 

In general, the X rays consist of a number of 
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FIGURE 8 

Above: Bragg's atrangement. Here the rags are reffeeted. 
Below; A diagram of the Bragg arrangement 
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ncURE 4 

Two $pectrograms made by the Bragg method Each wave 
length produce, at least one line on the plate 


different vravelengths, each of which givea at least 
one line on a suitably placed photographic plate. 
The whole series of lines constitutes an X-ray 
spectrum. 

In Bragg's arrangement (shown in Figure 3) the 
X rays are passed through a narrow slit: they are 
then reflected from the crystal and recorded hy the 
photographic plate. The crystal is oscillated through 
a given angle and at various orientations, the wave¬ 
length, atom plane spai ings, and the glancing angle, 
are connected by a simple formula. At these points 
a line is recorded b> the photographic plate, and the 
result is an X-ray spectrogram Two examples of 
these spectra are shown in Figure 4, 

The Powder Method 

The very rapid advance made in the knowledge 
both of X rays and of (ry.stal structure due to the 
introduction of the Bragg reflection method showed 
that the value of this method for investigating sub¬ 
stances would be greatly increased if these sub¬ 
stances were not needed in crvstals of appreciable 
sue. The necessary niodihi ation of the Bragg 
method was introduced indefiendentlv by Debye and 
Scherrer, and by Hull, and consists of mounting the 
substance in powder form at the center of a cylin¬ 
drical film A iientil of monoihromatic X ray« 
falling upon a rod of such powdered crystal is 
reflected and photographed as a number of curved 
lines. The lines corresponding to all tleavage or 
atom planes are photographed at once and thus only 
one photograph is necessary. Figure 5 shows the 
arrangement, and Figure 6 shows two examples of 
Debye X-ray spectrograms taken on Dr. Muller’s 
X-ray spectrograph. 

In the «iee of Hull’s method, a piece of paper is 




dtagraminatic sketch of the apparatus shown above 

coaled with a layer of powdered crystal and this is 
placed (lose to and ai ross the opening of a thin 
channel through which the X rays pass The thin 
lieain of rays is reflecteil and lines are n-corded on 
a flat photographic plate placed a shoit distance 
away 

In order that physicisls may become familiar with 
one or more of these methods it is essential, in view 
of the depleted resources of most laboratories, that 
a cximprchensive outfit, for a reasonable outlay, 
should be at their disposal. The X-rav spectro¬ 
graph, designed by Dr. Muller working under .Sir 
William Bragg at the Davy Faraday Laboratory, and 
made by Adam Hilgei Ltd. (London), meets these 
requirements fully and enables all of the above 
methods to lie used. 

Figures 7. 8 and 9 show the spectrograph in 
operation, taking Bragg X-ray spectrograms 

Figure 7, shows the operator in the act of con¬ 
trolling the vacuum in the Shearer tube. Referring 
to the latter, this is a convenient means of producing 
X rays of the desired kind, and consists of a water- 
cooled vacuum tube, the vacuum being produced by 
suitable pumps. 'Fhe necessary high voltage is 
secured by the use of high-tension transformers run¬ 
ning on alternating current. 



FIGURE 6 


Spectrograms made by the powder method. The X rays are 
photogiaphed in a number oj curved lines 

Figure 8 shows the instrument with the lead safety 
screen rentoved, and Figure 9 shows a clearer view 
of the Shearer tube. 

Crystal analysis has also contributed to metallurgy 
to an invaluable extent. Di \V. P. Davey of the 
leseaich laboratory of the t.eneral F.lei Ini {Com¬ 
pany has denioiistraled why difPeient metals and dif¬ 
ferent alloys of MU tells cm have diffirent properties 

Why Some Metals Are Brittle 

A piece of metal is usudllv ((imposed of small 
crystals irregulailv arr.uiged It has bfen found, 
for exam|de, that tin diutilc metals (r\sialli/e in a 
( ul)i( arrangement, an atom bi ing at eai h (orner of 
the cubes Brittle metals h.ive a smular arrange¬ 
ment of the atoms, exi ejit that there is also one atom 
in the dctliul (enter of ea( h ( nbe. When these unit 
( nbes arc built up, thousands on top of thousands, 
lines of atoms are notn cable in several directions, 
just as in an oichard tin re are many directions in 
which the trees are in parallel rows FAteiiding 
these rows into the thud dimension, simdarly paral- 
I('l planes ari- jnodnied and it is on the arrangement 
of these planes that tin (jnali'ies of the metals si’cili 
to depend 

“The strinluie of nn lals undergoes striking 
( haiiges during the jiroiisses of pri paralioii,’’ says 
Edgar (’ Bain, in bidiLslrutl ntul }• rij'irn cnrif' ( hew 
islry “Many niamlesiations of these ilianges may 
he followed hy tin innrosiopi, but others are too 
snhlle for this inelhod of observation'’ .Someliines. 
eonlinues tins wiili r, these i hanges aie due to alomii 
.irrangement |)heiiomena, and it is m tins field that 
the study of X rav difTiuilioii of metals has proved 
a tool of research not ineomparable with the metal- 
lurgiral microscope in value to melullography. 
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THREE FLIGHTS t6 THE NORTH POLE 
s which wilt bf taken by the exprtltti<>ns of Captain AntunJtrn. Captain tfllkim and Lie 


Eavesdropping on the Arctic 

Radio Fans Will Comb the Ether for Messages from the Aviator-explorers Racing to the Pole 

By Orrin E. Dunlap, Jr. 


O lHERE is no eagt, west or north at the 
top of the world and therefore thou¬ 
sands of short-wave radio receivers on 
all sides of the earth will have an equal 
opportunity to tune in the messagej* 
broadtast by the aviator-explorers participating in 
the rate to the North Pole this summer. The etherial 
channels originating hi the ice-capped region will 
be sprayed across the globe in much the same fashion 
as the lines of longitude radiate from the end of the 
earth’s axis and spread out over the surface of the 
sphere. 

Twelve arctic expeditions are in preparation and 
three are ready to hop off from northern points of 
land into the cradle of storms. All plan to use 
radio because of MacMillan’s success in communi¬ 
cating wilh (ivilizalion last yejir while nestled in the 



of the flying expedition financed by American citiiens 
among them John D. Rockefeller, Jr., and Edsel 
Ford, each contributing $20,000, expects to keep in 
communication with the world on the 13-meter chan 
nel and other auxiliary wavelengths. The wireless 
operators are L. K. fFrenlie of Chicago and C. H 
James of Manchester, Massachusetts, both former 
corporals in the Marine Corps. They will uae the 
call letters KEGK assigned to the SS. Ckantifr, the 
Shipping Board’s steamer, fitted for work in icy seas 
and capable of carrying fuel sufficient for the planes 
to fly 10,000 miles. 

Byrd’s first flight will be from Spitsbergen to 
Cape Morris Jesup, Peary Land, North Greenland, 
the most northerly known land just 450 miles from 
the North Pole. There the base will be established 
so that the airmen can have a ready supply of gaso- 
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UidB ttitd Ie«d. Two trip* will probably be made to 
canty wppliea from King** Bay to Peary Land, 
a ^itMce of 450 mlUa. 

^Qamert of abort-wave rocelvera are Wtely to bear 
di^aubea radiated from tbe North Greenland bate 
on the IS, 20,40 and 80-iiieter channeb. The Naval 
Radio Reeea^ Laboratory at Bellevue, D. C, and 
the Marine Corps at Quantico, Virginia, have built 
special equipment to ^ect the 13-meter signals be- 
catMe many of the amateur circuits are not designed 
to time mnch below 20 meters. Use of the 13-meter 
channel was stimulated by the record of Dr. A. 
Hoyt Taylor of the United Sutes Navy in sending 
measages across.the United States to Oakland, Cali¬ 
fornia, in daylight on the 13.1-meter wave with a 
tranamitter output of 250 watts. 

Commander Byrd expects to exchange weather and 
news with navy, amateur and experimental stations 
on all sides of the world. The steamer ChanUer 
carries a 1-kilowatt jnavy spark installation, capable 
of broadcasting on 300, 6CK) and 800 meters, also a 
special short-wave, one-quarter-kilowalt, vacuumriube 
transmitter operating on 500-cyclc current. Naval 
engineert eatimate that the short-wave set will cover 
twenty ttmes as far as the ChaniUr^s spark. 

The receiving equipment consists of one navy 
standard circuit, designed for ship-to-ship romrauni- 
cation and long-wave reception from the high-power 
transatlantic stationa and from Arlington, Virginia, 
also two short-wave sets and two broadcast receivers 
for reception of entertainment. 

Rjsdio Will Play Important Role 

The plane’s transmitter will consist of one .50-watt 
vacuum tube and associate apparatus equipped with 
a pieso crystal to insure a constant frequency despite 
the vibration and movement of the airship. It will 
be tuned to broadcast on 61 and 44 meters covering 
a range eetimated to be approximately 1,000 miles. 
Tbe plane will also carry a portable short-wave 
receiver for use in case of forced landing. Tbe 
generator is wind-driven but by means of a special 
gearing it can be cranked by hand. In case of an 
emergency landing, kites will be used to hold the 
antenna aloft and incidentally to serve as marking 
streamers. 

Before leaving tbe United States in April. Byrd 
pointed out that radio would add an element of 
drama to the polar contest because he expects to 
maintain conununicalion with Wilkins and his com¬ 
panions who are approaching the goal from Alaska 
and with Amundsen’s dirigible sailing up from the 
European side of the globe. He said that they hoped 
to receive each other’s messages and in case of dis¬ 
tress one may be able to aid the other. 



A VOICE FOR THE ARCTIC 
Short-wave transmitter on board the (.banner. Commander 
Byrd’s ship Malcolm Hansen, designer of the set, is at the 
left, operators C H. James and L K. Grenlie at the right 

Comnuinder Byrd’s airplane transmitter was de¬ 
signed by Malcolm P. Hansen of the Navy and is 
similar to the one carried on the expedition of Cap¬ 
tain (-eorge H. Wilkins, the Australian explorer who 
18 backed hy the American (^ugraphical So< lety, the 
Detroit Aviation Society and the North American 
Newspaper Alliance. (Captain Wilkins will also use 
the air in an attempt t<> discover unknown territory 
which is thought to exwt in the region north of 
Alaska and Siberia. 

Tbe Wilkins’ base has been established at Point 
Barrow, Alaska. He plans to wing his way in a 
Fokker plane across Beaufort Sea toward the Pole 
and, if land is discovered, a non-stop dash for Spits¬ 
bergen, 8 distance of 1,747 miles, may be attempted. 
It IS 2,600 miles from Point Barrow to the Pole and 
back. If the trip is successful, the short waves radi¬ 
ated by Captain Wilkins’ operator will tell the world 
what the veritable hub of tbe universe looks like 
from the air. 

The Amundsen-Ellsworth transpolar flight expe¬ 
dition has a route from Rome to Nome via Spits¬ 
bergen in the Norge, a 400-cubic-foot semi-dirigible 
designed by an Italian, Signor Nobile, who will 
command the craft. There are eighteen in the parfy, 
including Raold Amundsen, discoverer of the South 
Pole and Lincoln EINworlh, the American who flew 
into the arctic with the Norwegian explorer last year, 
only to be turned back when within 292 miles of 
their goal—the North Pole. This expedition is spon¬ 
sored by the Aero Club of Norway and the Italian 


Government. Amundsen explained that the aim of 
his expedition is to obtain greater geographical 
knowledge, which radio waves will probably carry 
south as the big ship sails over the barren wastes in 
the north. 

Captain Amundsen said that he hoped to be able 
to radio reiioris of liie Norge’s progress at every de¬ 
gree of latitude, giving the world, “an exciting nar¬ 
rative for at least 6.5 hours.” The existing wireless 
stations ul Nome and Kotisebue Sound will be kept 
busy handling the traffic from the north and in main¬ 
taining watches for SOS calls in case some of the 
aircraft drop to the icy surface and are unable to 
find a smooth run-way to hop off again into the sky. 

Captain Berger (iothwuldt, radio expert on the 
Norge hopes to talk with American and European 
stations all the way by means of the Marconi set 
designed to cover a radius of 1,(KK) to 2,000 miles. 
In preliminary tests the receiver picked up many of 
the large European stations and proved its worth as 
a dire<lion finder. The high-power station at Sta¬ 
vanger, Norway, answering to the call LCM, will 
broadcast on regular schedules, weather reports 
gathered from the northern regions of Canada, Rus¬ 
sia, Siberia, Alaska and Norway. 

Other Expeditions Going 

Another expedition headed by Lieutenant Leigh 
Wade, an Ameruan around-lhe-world flyer, assisted 
by Lieutenant H H. Ogden, another aviator who 
encircled the earth, supported by the alumni of 
several colleges will strive to make a round trip to 
the top of the glolie this summer Five Douglas 
planes will he employed in this attempt, which has 
been organized by Rolierl A Pope. 

Those who have short-wave apparatus tuned in on 
the north will also have an opportunity to pick up 
news from the following expeditions which will get 
under way later than those already mentioned; 
Robert A. Bartlett Expedition, equipped with air¬ 
planes and with the North Pole as an objective; the 
French Polar Flight led by Captain Jules de Paver 
to take off from Francis Joseph Land for a trip to 
the Pole; the Swedish-Hammer Polar Flight; the 
British-Norwegian expedition captained by Colonel 
Tryggve Gram; the Soviet Polar Flight in the air¬ 
ship Lenin; MacMillan’s expedition to find more 
evidence of the Norseman’s visit to Laborador; an 
expedition led by Harrison Williams and barked by 
the American Museum of Natural History and George 
P. Putnam, which will cruise the seas around Green¬ 
land in search of scientific data 

The main object of all flyers will be to reach the 
Pole and explore parts of the 1,(KK),0(X} square miles 
of “lost continent” known as “Area X.” 
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The Manufacture of a Battleship’s Turret Guns 

From the Molten Steel in the Furnace to the Finished Gun on the Ship 

By Lieut Comdr. W, H. P. Blandy, United States Piavy 


HE turret pins of our battleships—those 
powerful and ponderous weapons which 
throw tons of steel across miles of space 
with marvelous accuracy—are highly 
worthy specimens of the steelmaker’s 
and machinist’s arts The finest grade of steel ob¬ 
tainable in large forgings goes into their thick walls, 
and probably nowhere is such precision demanded 
in heavy machine work as is required in turning and 
boring their various layers. For these giant rifles 
are not made from a single mass of steel, as might 
l>« supposed from the brief glimpse occasionally 
afforded in the “News Weeklies’’ at the movies. Thev 
are built up of numerous layers of forged steel, each 
assembled upon the next inner member with just the 
right pressure at the contac.t surface to afford proper 
support, without causing undue strain in any part, 
when the terrific firing pressure is developed in the 
bore. 

How ihe Forgings Are Made 

The rough steel forgings are made of ac.id open- 
hearth steel The component materials used must 
themselves be almost entirely free from impurities 
which would cause defects in the finished forging 
A lyjiical furnace “chdrge” for a nic kel steel “hoop” 
to be used on a 14.-inch gun is as follows, in rough 
measure: 

13 Tons Nickel Steel Scrap 

20 “ Low Phosphorous Pig Iron 

11 “ Nickel Steel Turnings 

20 “ Steel Plate 

1 “ Metallic Nickel 

65 Tons—Total Charge 

These constituents arc loaded into the furnaoc and 
about nine hours are necessary for melting, and 
about SIX more for refining. Iron ore is added to 
the molten bath to assist in oxidizing the carbon and 
impurities; while the small additional quantities of 
nickel, silicon, and manganese requircel are added 
UM the “heat” progressas. If the carbon gets too low. 


spiegel or pig iron is added to recarburize. Chem¬ 
ical tests of small specimens drawn from the bath 
toward the end of the heat show exactly whether the 
correct proportions of all elements are being ob¬ 
tained, and when such is finally the case, the burners 
are shut off for about 20 minutes to allow the molten 
metal to cool in the furnace to the pouring tempera¬ 
ture This period also allows slag particles and gas 
to rise to the surface. 

The molten metal is now poured into the ingot 
mold. Then, when the ingot has cooled to such a 
defjree that the outside is solid and firm, the mold 
is stripped from the ingot, and the latter buried in 
ashes to insure slow cooling. 

The next step, after the metal has been cast in the 
form of an ingot, is forging. The ingot is heated 



FORGING UNDER HYDRAULIC PRESS 
The uihitehol forging is slipped over a mandrel and forged 
down to shape m this 9fi00-ton press 


in a furnace to a white heat. It is then carried to a 
forge press, and the top and bottom “discard” (con¬ 
taining impurities) is sliced off The remainder is 
now set upright and “upset” by the press until its 
length is greatly reduced A die is then punched 
down through the center of the ingot, making it 
hollow You begin to see possibilities of that white 
spongy mass becoming jiart of a gun after all. 

A long, cylindrical mandrel is now thrust through 
the central hole in the ingot; and as the white-hot 
steel is repeatedly pressed by the forging die, and 
the mandrel is revolved, the metal works out along 
the mandrel until the forging has been transposed 
from a short squat cylinder of great wall-thickness, 
into a very long tube with a comparatively thin wall. 
The process of forging also closes up all “pipes” 
and “blowholes” in the steel as cast, breaks up the 
coarse crystallization, increases the cohesion of the 
crystals, and produces a silky, fibrous structure. 

Fourteen Forginga for One Gan 

The forging is now “annealed” to remove forging 
strains, and to complete the work of grain refine¬ 
ment. This process consists in slowly heating the 
forging to a definite temperature, holding it at that 
temperature for several hours, and slowly cooling 
it in the closed furnace. 

The annealeci and comparatively soft forging is 
now rough-machined. In its annealed condition, the 
steel does not possess sufficient strength, so it must 
receive a further heat treatment. It is heated in a 
vertical furnace to a white heat, and then plunged 
into a quenching bath of cool water—a most in¬ 
spiring sight, which should not be missed by anyone 
who has the opportunity to witness it 

After the quench comes a "draw” in a horixoatal 
funiace. This process greatly resembles amteating, 
but the temperature reached is mudi lower. Its pur¬ 
pose is to relieve quenching strains, temper the herd- 
ness to a degree permitting easier machining, and 
remove brittleness. 

Specimens are now cut from the forging for pfays- 
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LOWERING THE JACKET 

rA« haatad jacket, eontracting upon the cold tube, holdt it 
in g powerful grip. Thu greatly increases the resutance of 
the tube to the powder preuure 

test The testing machine measures the elastic 
strength (reached just before distortion occurs), 
the ultimate breaking strength, and the ductility. If 
these tests are satisfactory—and visual inspection 
discloses no defects—the forging is accepted pro¬ 
visionally by the Navy’s inspector, and is delivered 
to the Naval Gun Factory at Washington, D. C 
Assuming now that a complete set of forgings has 
been received at the Gun Factory, the work of build¬ 
ing up the gun commences. The magnitude of this 
part of the job may be appreciated from the fact that 
14 separate forgings have to be assembled to make 
one 16-inch gun. 

The innermost cylinder is the “liner” in which the 
rifling is engraved. It exists for economy’s sake, 
for when the rifling becomes worn, the gun may be 
made just as good as new by replacing the old liner 
with a new one, and then rifling the new liner 

But since the liner is very thin, it adds but little 
to the strength of the gun. It is therefore always 
the last member to join the family. Next outside 


the liner it the tube which, like the liner, runs the 
fuli length of the gun. Over the tube the jacket is 
shrunk on. The dimensions of the tube and jacket 
must be such that the outer diameter of the tube is 
larger by a few thousandths of an inch than the inner 
diameter of the jacket The exact difference i» tailed 
the “shrinkage.” This is one of the most exact ma¬ 
chine jobs performed anywhere on “big work,” since 
the flnished shrinkage surface must not vary by 
more than half the thickness of a cigarette pajier. 

The jacket is now heated in an electric furnace 
until large enough to pass freely over the tube, which 
has been placed breech downward in the “shrinking 
pit.” The expanded jacket is lowered over the mux- 
zle end of the tube, in the bore of which cold water 
is circulated to keep it from heating up and ex¬ 
panding. 

Shrinking Strengthens the Gun 

As the jacket cools, it grips the tube until the tube 
is under compression and the jacket in tension. This 
combination enables the tube to withstand a higher 
powder pressure. In a thick-walled cylinder like a 
gun, an internal pressure makes its presence felt 
much more upon the metal near the bore than upon 
that near the outer surface. Hence, if the inner metal 
IS initially compressed, it can stand a obtain amount 
of internal pressure before it even begins to be 
stretched. 

The other cylmders are shrunk on the assembled 
tube and jacket in the manner described for these 
two, and finally the whole gun, minus the liner, is 
placed muzzle downward in the pit, healed in placT, 
and the cold liner lowered into it. 

When the gun now cools, the work of assembling 
is finished. It is next “finish-bored” with the greatest 
accuracy possible—the only remaining mathine work 
being to cut the rifling grooves Tlie “rifling head” 
is a cylinder carrying a number of cutting tooU 
equally spaced around its periphery It is fixed to 
the end of a long cylindrical bar, which is made to 
rotate as the rifling head is forced into the gun. The 
result is that the cutters engrave spiral grooves in 
the bore. 

There remains onlv to attach the “breech mechan¬ 
ism,” which has been undergoing its manufacture in 
a separate shop. This important part of the gun 
consists principally of a large block 9f steel, weigh¬ 
ing nearly a ton for^the larger gttns, which is swung 
on hinges at the breech. When swung into its closed 
position, this heavy block screws into the breech and 



TEMPERING A GUN TUBE 


The tube is raised to white heat in the lofty cylindrical 
furnace, seen back of the tube. It is then temjiered by being 
lowered into a lank of od 

seals it against a powder pressure of sometimes more 
than 20 tons per square inch In spite of the rather 
intricate inerhanism involved, and the great weight 
of the breeth-block, however, the opening and clos¬ 
ing of the breech are done in the winking of an 
eyelid. 

Although not a jiart of the manufacture, the final 
proiess necessary lo the acceptance of the finished 
gun 18 Its “pioof.” Several shots are fired from II, 
including at least one with an overcharge of powder, 
to prove that it can fire ordinary “service” charges 
on board ship, with perfed safety. 

The tried and true defender i" now jilaced on a 
barge or a railroad truck, and started on the journev 
whnh carries it eventually lo its floating home 
There, housed in a grim gray turret, it maintains a 
silent watch over the nnlion's destinies, except for a 
few brief remarks made each year, more or less in 
jest. And if the onasioii arises when it must speak 
in deadly earnest, icst assured that th( word will be 
exactly to the point, and full of meaning 
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Annapolis 

The Famous College Where Our Future Admirals Receive Their First Training 

fU Bernard W alk'-r 


NNAPOLIS, like ils famous sister col¬ 
lege, West Point, has the advantage of 
a fine scenic setting. Although it has 
not the background of forest and moun¬ 
tains which lends such charm to the 
military school on the Hudson, Annapolis has a 
beauty of environment which is all its own. Behind 
it nestles a lovely centuries-old town, with its many 
wonderful, red-brick colonial mansions. Before it 
the broad expanse of the Chesapeake gives the proper 
marine touch to the picture, while the long sweep 
of its lovely greensward, with its wonderful growrth 
of stately timber serves to give an instant impression 
of dignity and very real beauty as one passes the 
entrance gates. 

Except as regards the site and its rich traditions, 
the Annapolis that we .see todav is not the Annapolis 
in which the admirals and older ranking officers of 
our navy had their training. For the rapid growth 
of our navy since the Spanish War, and the corre¬ 
sponding increase in the number of midshipmen, 
called for a great enlargement of the accommoda¬ 
tions and necessitated making a rather complete 
sweep of the older slruitures to make way for the 
vast and very impressive buildings in which the 
present academy is housed. Whatever sentimental 
regret we may feel at the i hange. it cannot be denied 
that the whole scheme of the new buildings has been 
carried out on a scale of dignity and convenience 
which renders Annapolis well worthy of the great 
navy which it serves. 

Founding of Annapolis in 1845 

In former days such famous sailors as Farragut 
began their sea training at the early age of ten—not 
in such an elaborate institution as we now see at 
Annapolis, but on board ship and under the tutelage 
of an officer who acted as sponsor for the young 
midshipman’s training. “This practical schooling 
among the ‘rough nerks’—the flotsam and jetsam 
of the water fronts of big cities—produced some of 
the best officers and some of the finest traditions of 
the naval service; but such an environment for very 
young bovs, while it was the making of the large 


majority, unmade countless others. Only very un¬ 
usual characters could stand such a training.” It 
was these conditions that led George Bancroft, the 
historian, when he was Secretary of the Navy, to 
found a school on shore for the trabing of boys 
for officers of the navy. Bancroft selected Annapolis 
as the site of his school and thus became the founder, 



MAIN EN FRANCE TO BAJtCROFT HALL 
This magnificent building which, wttk Its connectifig wings, 
hai a total facade of over 1,400 feat, contain* living accom¬ 
modations for 2^00 midshipmen 

in 1845, of the United States Naval Academy. The 
new Academy covera some 300 acres, much of it con¬ 
sisting of magnificent lawns, which are surrounded 
and shaded by many ancient trees. Around these 
wide-spreading lawns are picturesquely grouped in 
an architectural unit the vast granite and white-faCed 
brick buildings, the athletic field and drill grounds, 
and the long stretch of the water front. 

What is the aim and purpose of Annapolis? 


Brosdiy speaking, it is three-fold. In the first place, 
it is a college whose curriculum is more thorough, 
broader and more exacting than that of any four- 
year graduation course at any civilian college. There 
can be no denybg that the midshipman who appHea 
himself earnestly to the mastering of the course, 
leaves Annapolis with a broad and very thorough 
education. But it is the aim of Annapolis to do 
something more than give its inmates a thorough 
education; for it seeks to inspire these young men, 
to saturate them, with the finest traditions of the 
United States Navy, and to this end both within the 
grounds and in the various great halls of the institu¬ 
tion is to be found an amazingly rich collection of 
relics of our navy, dating from its very earliest 
beginnings. 

In the Cluipel Sleeps John Paul Jones 

In the crypt below the college chapel rests the 
body of John Paul Jones, who with good reason has 
been called “the father of our navy.” And as one 
wanders through the grounds and passes through 
hall after hall of the buildbgs, be finds himself hum 
to face with endless evidence in the way of sUtues, 
buste, oil portraits, autographed letters, famous his¬ 
torical sayings, tattered flags, captured cannon and 
a thousand other mementoes, which constitute in 
themselves a comprehensive history of the great 
sea capuins and the major engagemoits of our navy 
from cobnial ^ys down »o the great war. 

But while we give full credit to the scholastic apd 
traditional influences of Amupolis b ^ molding U 
these young men bto the material out of which oar 
future oficers will be developed, there it one other, 
and perhaps the greatest, goal of all at which the 
sponsors of Annapolis contbually aim, *pd that is 
to saturate the students with what we mi^ coll ^ 
spirit of Annapolis, to instil withm such a 
oegard for veracity, honor, sdlf-sacrifiee and dJignifiad 
patriotism, that thim qualities will becpsai^Wifli 
snd every one of them, a second nahum 3dorp 
fectly put, Annapolis aims to make every studsiilt a 
gentleman of the type which can be Init^Iy reoag- 
nised, whether you meet its representative in a pttrf* 





AIRPLANE VIEW OF THE ACADEMY KEEPING THE BO\S PHYSICALLY FU 

In /orejfoBwf, Bancroft Hall toith Dahigren Hall to the left and Macdonough Hall to the Annapolis insures that its students shall posscii “a sound mind in a sound body " All forms 
right Beronsl are the Chapel and the Academic Croup of athletics are encouraged litre is a contest on the running track 

dent, a captain of industry, an admiral, a mechatdt. Court House of Annapolis itself, not failing in the which, with its two great wings, is capable of housing 

or In the humblest tiller of the soil. last-named building, to visit the churiniiig old lolo- 2,500 midshipmen As lie face* the main entrance 

The broad mission of the naval academy has been nial room in which Georg^_ Washington resipmed his he will notice several laige Innldings whnh flank 

officially defined as follows: comniisston Bancroft Hall on either side To the right is Dahl- 

“To mold the material received into educated Entering by the main avenue gate of the Academy gren Hall, a vast slrurtiire, formerly known as the 

gentlemen, thoroughly indoctrinated with honor, up- (Maryland Avenue), and turning to the tight, the Armory and named after the inventor of the first 

rightness and truth, with practical rather than aca- visitor passes the Admirustration Building and then large-calibre naval guns Both outside and within 

demic minds, with thorough loyalty to country, with c omes upon the stately pile of the chapel, with its this hall are objects of deep interest in ordnance and 

a ground work of educational fundamental* upon handsome bronze doors and golden dome. Entering gunnery; and in the gallcrv ujistairs will be found 

which experience afloat may build the finished naval the crypt, which will he reminiscent of that of Na- a fascmaling rolledioti of naval relics, including a 

officer, capable of upholding, whenever and wherever jioleon, at the Invalidcs, Paris, he will see the hand- fine collection of photographs of special ular features 

may he necessary, the honor of the United Statesc; some marble sarcophagus of John Paul Jones, hi* of the recent Vl'orld Viur The great floor spac.e is 

and withal giving due consideration that healthy service sword, and his bust by Houdon To the large enough for a whole regiment at drill; and it 

minds in healthy bodies are necessities for the ful- American Ambas-sador, Horace Porter, a great debt is here that the President of tlie I’luled Slates hands 

fillment of the individual missions of the graduate*, is owing for his successsful search, which ended in out every year the dijilomas, after wliiih august cere- 

and that fullest efficiency under this mission can only the finding of the body of Jones in an old, forgotten mony, it is not unusual for some 10,000 people to 

he attained if, through humane yet firm and just cemetery in Pans and his bringing it hack to the gather at the “Farewell Bull” 

discipline, the graduates carry into the Service rcrspec l Liiited Stales, with fitting pomp and ceremony, to Flanking Bancroft Hall on the other side are the 

and admiration for this Academy” its present appropriate resting place in the .Academy N'atalorium, containing the largest indoor tiled pool 

It may be possible for some people to get a fair grounds. in the United Slates, nic.isiinng (>0 by lOf) feet, and 

Impression of Annapolis by making a lour of the _ hejond that, connected b> a colonnade, is the gym- 

grounds and buildings within the space c>f one day. The Impoaing Pile of Bancroft Hall nasium, named Macdonough Hall, after the victor in 

but it would take two, or better, three days, for the Continuing to the right, one passes the imposing the Battle of Platlsluirgh, in the W.ir of 1012 Here 

visitor to grasp the full significance of this great .Superintendent’s House, and beyond and somewhat he may look on two 2hpounders from the enemy’s 

institution. W^at time he might have left after hack of this he will sec a long row of white-brick flagship. Ccm/icmcc, c aptured at Plallshiirgh A not- 

doing justicjc to Uie wealth of material—archilec- residences, the quarters of the heads of the Academy, able objec t is the huge SO-foot model of the .'(nncmrri 

tural, historical, and so forth, in the Academy—lie Then, at right angles to these, he will he filled with under full canvas 

could spend very delightfully and profitably among wonderment by the imposing facade of Bancroft Bevond Macdonough Hall m the Seuinanship Build- 
ihe stately colonial mansions and in the venerable Hall, measuring in over-all length some 640 feet, ing, known as Luc c-Hall, after Bear Admiral Stephmi 





ON THE PARADE GROUND 

Ho one who visits Annapolis Jtould miss the dress parade of the whale regiment of 2jl)00 midshipmen on the parade ground 
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ON THE ANNt'AL CRUISE 

L«ng lummer cruiiet at sea farm part of thf curriculum 
Here (i a natugalwii clan using the sextant 


B. Luoe, founder of the War College at Newport, 
R. I, Here are housed the departments and the 
claMrooms of Navigation and Modern Languages. 

Bancroft Hall, the central feature of this great 
group, is a stupendous building, covering 20 acres, 
containing three miles of corridors, and capable of 
accommodating 2,.‘>()0 midshipmen Entering the 
central door and passing up the stairway, one enters 
Memorial Hall, and on the opposite wall notices 
Perry’s battle flag at Lake Erie, with the words of 
Lawrence upon it, “Don’t give up the ship ’’ Memo¬ 
rial Hall 1* enriched with portraits of naval officers 
from the earliest down to the present davs of our 
naval history. Passing across the hall, one obtains, 
through the windows, fine views of Farragut Field, 
the drill and football grounds, with the harbor and 
bay m the distance On the floor l>elow is Recreation 
Hall, the midshipmen's lounging room, and below 
this are the huge mess hall and kitchen Tins me«s 
hall IS one of the most spectacular features of the 
Academy Imagine a dining room over .'i23 feet 
long and 71. feet wide, with the plates, knives, forks, 
et cetera, set out with exact military precision, for 
2,500 midshipmen Then picture these splendid 
young men, spuk and span, entering the hall and 
seating themselves with all the precision of a field 
day inspection We examined plates, the lines of 
forks, glasses, chair®, ct (etera, and not anywhere 


was there the slightest sign of dual or dirt The 
mess attendants, by the way, are all Filipinos. 

Flanking Luce Hall is Santee Basin, containing 
the old Spanish cruiser Mercedes; and in front 
of the hall, within Dewey Batin, is the hull of that 
famous yacht, America, looking a» smart and clean- 
lined as when she was launched some 75 years 
ago. Under shelter in the Basin are the various 
ship boats in which the midshipmen are trained, and 
moored along the full length of the Basin is a fine 
fleet of sailing cutters, m which the midshipmen 
arc regularly trained in boat sailing. At the far 
end of the green and facing Bancroft Hall are the 
Academic Buildings, arranged on three sides of a 
square. 

The Academic Group of Buildings 

The right wing is Maury Hall, named after that 
famous naval officer who gave to the world accurate 
charts of trade winds, ocean currents, and particu¬ 
larly of the Gulf stream. Here are the classroom® 
in Mathematics and English, and in the basement 
a small museum with a most interesting collection 
of Americ ana which no visitor can afford to miss. 
The central building, Mahan Hall, named after our 
foremost naval strategist and historian, contains 
upstair® the very handsome library, and on the mam 
floor, the auditorium This building is rich in his¬ 
torical flags, including those frqm the battle of 
Manila Bay, a unique collection of Naval Academy 
flags and some 40 British flags captured in the War 
of 1812, including those of the Ouerierre and the 
/ava raptured bv our most famous shij), 0/d 
Ironsides, for whose rebuilding contributions are 
being solicited from the American people, with a 
request that they be sent to “Save the Constitution” 
fund. Charleston Navy Yard, Boston. The left wing 
of the academic grou|i ih called Sampson Hall, after 
Real Admiral Sampson, victor at Santiago. Heie 
are the classrooms and the laboratories of the De¬ 
partment of Elec tric-al Engineering and the Depart¬ 
ment of Phvsics. 

Immediately behind Mahan Hall is Isherwood 
Hall, named after our foremost nuirine engineer of 
the Civil War To any visitor of an engineering 
tuin of mind, this will prove to be a most fascinat¬ 
ing building, and a half day could be spent here 
to good adyantage. Tlie collection both of models 
and full .size marine engine boilers, ships, dry docks, 
et cetera, is superb. 

The Academy students may be regarded as a cros*- 
-section of the youth of America. They come from 
every station of life and from every Slate in the 
Union Rich or poor, the moment they enter the 



BEARING THE COLORS 


The colors are borne by the company whick joins the annual 
inter-company competition in drill 

Academy gates, they fall into the general level of 
the most perfect democracy ever devised by man. 
The students are called midshipmen. Five are al¬ 
lowed for each Senator, Representative and Dele¬ 
gate in Congress, and the President appoints five 
for the District of Columbia and 15 each year from 
the United States at Urge. Also, the law authorizes 
the appointment of 100 enlisted men each year, to 
l>c selected by c'ompetitive examination. The age 
at admission must lie between 16 and 20. One mid¬ 
shipman IS allowed from Porto Rico, and four are 
delegated by the Governor-General of the Philip¬ 
pine Islands. The course for midshipmen is four 
years. During the summer, midshipmen of the first, 
second and third classes go to sea for about three 
months After graduation, the midshipmen are com¬ 
missioned as ensigns in the Navy. The candidates 
must be of good moral character, physically sound, 
well formed and of robust constitution. 

Limitations of space prevent our doing more than 
merely touch upon the question of physical training. 
This IS, of course, very thorough and includes, na¬ 
turally, a broad and quite extensive course in the 
leading sports. The results of robust constitution, 
fine phvsique, wholesome living, hard training and 
strict discipline are shown year hy year by the high 
standing taken by the Navy in the international com 
petitions in which it engages. 
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Oil Engine in a New Field 

Performance of Powerful Diesel-Electric Dredge, Port of Portland 


n HE City of Portland. Oregon, situated on 
the Willamette River, has grown so 
rapidly that it has become necessary to 
straighten the channel of the river and 
to increase the city’s dockage facilities 
for shipping. The dredging plant of the city has 
recently been augmented by the construction of a 
steel dredge of great size and unusual strength, 
which is equipped with Diesel engines and a delivery 
pipe thirty inches in diameter. 

The Clackamas, as she is called, was designed by 
James H. Polhemus, General Manager and Chief 
Engineer of the Port of Portland, to whom we are 
indebted for the following particulars. The steel 
hull, which is 236 feet long by 50 feet beam and 12 
feel, 9 inches deep, has a displacement of 2,480 tons 
at a draft of 7 feet, 9 inches. 

Particular attention was paid to the design of the 
hull to enable it to carry its heavy Diesel engine 
equipment, and to minimize the damage in case of 
collision. There are two longitudinal watertight 



bulkheads, 7 feet inboard, which are intersected by 
traverse bulkheads and provide six watertight com¬ 
partments on each side of the hull. The hull space 
between the longitudinal bulkheads is also divided 
into six watertight compartments. In addition to 
these, there is a heavy frame 4 feet, 2 inches deep 
tied to each panel point of the trusses, extending to 
the longitudmal bulkheads and the side of the hull, 
with additional deep frames. 6 feet apart, tied to the 
longitudinal bulkheads. These bulkheads greatly 
strengthen the dredge. 

There is a heavy bridge-type double steel truss 
throughout the full length of the hull, the forward 
end being extended to form the A frame for the 
ladder hoist, the spud masts aft being tied into and 
forming a part of this truss. Forward of the deck¬ 
house the top members of the trusses converge, meet¬ 
ing the forward member of the A frame 32 feet 
forward of the how At this location a structural 
steel frame is formed carrying five sheaves for the 
ladder hoist tackle, the lower one of which is a 
quadruple sheave bloik chained to the digging lad¬ 
der near the outer end. The spuds are 3.5 inches in 
diameter and 80 feet long, constructed of three- 
quarter inch steel plates rolled into a cylindrical 
tube, and they are provided with cast-steel conical 
points at the bottom. The spud wells, in which the 
spuds slide, consist of heavy, cast-steel, hinged 
keepers which enable the spuds to he removed 

The main installation consists of *wo SOO-hor'c- 
power Diesel engines, stationary type, each directly 
connected to a .540-kilowatl, direct current generator, 
and two 900-hor8epower, marine-type, Diesel engines, 
each connected to a 610-kilowatt direct current gen¬ 
erator. The combined power is 3,480 brake horse¬ 
power, and the consumption is 414 barrels of oil 
per hour (full power). It is possible to stop one 
unit for repairs and still obtain about 80 percent 
efficiency with the remaining three. In the electric 
main drive are two 610-kilowatt 500-volt direct cur¬ 
rent generators and two 540-kiIowatt 500-volt gen- 
tetators with a 50-kiIowatt auxiliary generator 'Ihe 
cutter is driven by a 250-horsepower motor. There 
is a 75-horBepower motor for the forward swing 
drive hoist, a 45>hoTsepower motor, each, for the 
forward ladder hoist and the stern hoist, and n 60- 
kilowatt generator for lighting and auxiliary power 


The dredging pump is a high-speed, square, volute- 
lined tentrifugal tvpe pump developed by the Port 
of Portland, having .30-inch suction and discharge 
opening 

The mam pump motor is a 2.700-horsepower 
machine directly connected to the jiump, and it is 
the largest of its kind ever built for dredging. 

The Clackamas has proved Us superiority over 
steam eciiuiiment of the same general tyfie In three 
calendar days, the new dredge handled 43,700 cubic 
yards through u distharge pipe 7,590 feet long, 
moving sand, clay gravel and stitks with a terminal 
lift of 29 3 feet The average discharge for the 
three davs was 797 iiibic vards per hour. This was 
done without the aid of an electric booster In 
comparison with the work of the Clackamas, the 
steam turhine dredge Tmlatin through a discharge 
line 5,911 feet in length and with a terminal lift of 
29.2 feet, an average of .571 cubic )ards per hour; 
but the latter dredge required the assistance of an 
electric booster 



VIF.W LOOKING FORWARD FROM BOW 
The Ivrward end oi a hentry steel truss forms th< d jtamc 
jo} the ladder /loisf 
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The annual White Roll Call a^inl It Is the Industry’e moet oooTlncini 
performance document. . . . Greater fleets. . . . Greater total of fleets..., 
Greater diversification of fleets.... Greater evidence of the consistently' 
increaslntl earning power of White Trucks and White Buaeee->a!l models. 
In all lines of business, everywhere. 

This year’s Roll Call shows 961 of the country’s foremost owners operating 
35,755 Whites in fleets of ten or more .... 124 more owners than last year 
.... 4,662 more Whites. 

Imposing as this total 18—35,755 Whites In Roll Call fleets—It represents less 
than half the Whites In service. Tens of thousands of additional owners 
operate fleets of less than ten, or single Whites. There are more Whites In 
service than trucks or busses of any other high-grade make. 

Each line In this record represents a business success. Great, growing 
Institutions Invest millions In additional Whites year after year. They 


don’t guess. They know motor transportation. . . . They know they get 
the most money-earning mites from Whites. 

This record is published every year. The bu^jlding up of most of the fleets 
goes back over five, ten—In some cases fifteen and sixteen years. Every 
year has brought tremendous Increases. 

The safest, soundest guide to your own selection of a motor truck or a motor 
bus Is facts. The Roll Call Is facts—an astounding collection of them. 

No other truck or bus manufacturer has ever published such a volume 
evidence of uninterrupted, profit-buildIng service. No other manufac¬ 
turer can. • * * • * 

Let u* tend you the complete White Roll Call booklet, tracing the building of 
these great fleets year by year. Write The White Company, Cleveland, or request 
it of the bntnch office or dealer near you. 

Tliere Is a Whit* model for every transportation need White Truck chassis, 

$3,1SS to IS.lSSt Bus chassis. |4,39S and tS,350; f. o. b. Cleveland. Terms. 
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FRAMING UP OUTER SHELL AND HUGE PISTON OF GAS HOLDER 

in the standard type, the outer telescopic shell nses and tails as the holder fills and empties, in this new type the shell u rtfid and the piston has vertical movement 


Something New in Gas Holders 

Details of a Waterless, Non-telescopic Gas Holder at Michigan City, Indiana 


ITHERTO those huge constructions 
known as gas holders, have been of 
the lelew'opic type They consist of 
several cylindrical sections of diminish- 

- ing sizes, which move down, one within 

the other, as the gas holder is emptied or which 
lift, section above section, to the full height as the 
holder fills with gas. The escape of gas at the 
bottom of each section is jirevented by a water seal. 

Kon'teleaeoping Gaa Holder 

The gas holder shown here consists of an outer 
polygonal shell, within whnh is a huge polygonal 
piston which rises or falls as the gasometer is filled 
or emptied Tlie partnulur gas holder shown in 
our illustration was huilf at Midiigan (.'Uv, Indiana, 
and was the first of the new type to he built in 
America, although it was preceded by others which 
were built in Germany, where the design originated. 
The outer polygonal shell is huilt of horizontal steel 
plates whose upper and lower edges are henl over 
through 90 degrees to form flanges by which the 
plates are riveted together and which, moreover, 
serve to give stiffness and keep the interior of each 
side of the holder in a true plane surface The 
piston, as shown in our photograph and drawing, 
18 built up of steel trusses which radiate- svminetri- 
cally from the center, and its whole- aica is covered 
with plate-steel, carefully riveted lo n nclrr the whole 
piston gas-light. To guide tin- pisUm m iw vertical 
travel, it carries a senes of pairs of wlic-c-Is which 
are arranged one above and one lielow the piston 
and are mounted in a senes of brackets, one at each 
angle of the polygon. 

Outside of the general novelty of this gas holder, 
the most interesting detail, perhaps is the way in 
which the jiiston is sealed against the escape of gas 
la-twpcii Itself and the abutting walls This is done 
bv means of an outer seal, which consisis of a flat 
rubbing plate, turned up slightly ou the edges to 
c-nahic it to glide smoothly as the piston moves 
This [ilntc IS kept in contact with the side of the 


holder by weighted levers, AS shown in the detailed 
drawing, and the rubbing plate i* thin enough lo 
accommodate itself to any alight irregularities in 
the surface against which it presses and moves. A 



These sectional views show the fas holder shell of uniform 
diameter, the trussed piston, which conforms to the ihell; 
plans of the piston and roof, and the ingenious tar seal 


gas-tight joint between this rubbing plate and the 
piston IS made by canvas which is attached to the 
back of the plate and carried over to the side of the 
piston, as shown in our sketch. The canvas is not 
subject to friction or any kind of stress, and is 
durable A little circumferential tank or trough 
containing the rubbing plate and canvas is filled 
with tar, as shown 

Such tar as may leak by the rubbing strip runs 
down into a circumferential reservoir at the bottom 
of the holder, and the system is so arranged that 
when the tar level reaches a certain point, a switch 
will be thrown and the pump will carry the oil 
back to the tar seal on the circumference of the 
piston. 

The piston is prevented from overrunning and 
striking the roof of the holder by the provision of 
several holes through the top of the holder by which 
the gas can escape. The holder at its top finishes 
in a senes of glass windows through which the 
piston may be examined. 

A Radical Design 

The tank shown in our illustration is of 1,000,000 
cubic feet capacity, and a gas holder of this type 
has recently been built at Flushing, Long Island, 
which has a papacily of 3,000,000 cubic feet. This 
tank has a clear height to the under side of the roof 
of 202 feet, and an internal diameter of 146 feet. 

This new design of gas holder is highly meritori¬ 
ous. There is a tendency, today, in engineeritig to- 
break away from tradition; though it has ihovm 
itself more in the smaller than in the cloM of latCger 
constructions, in w'hicb the huge modem gM 
may be classed. Of late years, the spirit of inqttiyy 
has pul some of our long-establiriusd ntediods |if 
heavy construction under review and with oome Wr- 
priaing lesulU; as vritnem die sobadtlitioa of tlw 
ligte, ainglei-arched dam for the time- h ono r ed, 
sive gravity dam. The new type of gas holder, is an 
expresaion of dds modern tendency to attfalntt to 
keen "analysis aceepted forms of conkrui^ftM. * 
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Novel Devices for the Shop and the Home 

A Department Devoted to Recently Invented Mechanical and Household Appliances 

Conducted by Albert A. Hopkins 



How la Your Cotnpreaaion? 

A DEVICE for tatina the coitipremion in 
tutomobile oylindert hai been placed 
upon the market b; an Akron, Ohio, com¬ 
pany. It n ao aimple that anv car owner can 
operate it eaaily and correctly. The tester 
ooitaitta of a plug, aimilar to a spark plug, 
which aorewa into the spark plug hole. A 
small, apeoially constructed rubber balloon 
6ta snugly on the end of the plug. After 
screwing the tester into place, the engine is 
turned over with the crank until the balloon 
is inflated. The speed at which the balloon 
deftatas indioates the rate of leakage in the 
cylinder. There is a roeu! clip which can 
be screwed on the tester, which holds an 
ordinary tire gage. By using the gage, it is 
possible to compare compression in each 
cylinder exactly, as the gage will indicate 
the pressure in each cylinder. 


r.iently aeonred to the drawing board by 
meana of four apecial taolu and one thufi&- 
Uck Except for these five tacks, the straight¬ 
edge ii aelf-contained, the necesaary pulleya 
being entirely houted between the end plates. 
The cord pasaea through the straighte^e. 

The Automatic Volumetric 
Meaiurement of Coal 

T he operation of the iiutrument for meas¬ 
uring coal depends on the automatic 


recording of the product of the cross sec¬ 
tional area and the velocity of the layer of 
coal passing into the furnace The meter 
regiaters the volume of the coal burnt The 
method by which this measurement is af 
footed IS as foRows; The meter is attached 
to the driving mechanism of the grate in auch 
• way that the speed of a ratchet wheel is 
varied in proportion to the grate travel. At 
the maximum gate height, the counter makes 
a complete revolution with the ratchet wheel, 


turning off ten units As the gate is low¬ 
ered, the molinn is commumcated to a cam 
which thniws the two pawls out of contact 
with the ralchel wheel during a portion of a 
revolution, so lhal the number of units turned 
off by the counter is decreased in propor¬ 
tion to the amount by which the gate is 


Kitchen Tool of Many Use* 










bag or traveling case, le sliown in the en 
graving. The thimble is threaded so that u 
acrewa on the end of the metal east thus 
providing a tight top for it 

Pencil Clip Used as a Knife 

O UR photograph showa a cli]) that will 
keep a pencil in vour pocket or that 
may be uaed as a kiii(< blade This < oni 
binntion tool slips on tlir pencil and is ever 
ready for use It has ollur usis, too, am li 
as raising thumb tm ks for draftsmen open¬ 
ing plate boxes for pliolograplrers, or skin 
niDg insulation from wire 


A wood and uttsel work bencK/or tlic home or ahop 


way by providing a template which help# 
in locating the metal initiala on the polished 
surface A cement fills the receaaes in the 
back of the plate, thus furniabing an anchor¬ 
age to hold it to the car. 

ObflervBtion Car SpotU^t Shown 
Scenery at Ni|;nt 

O UR engraving shows passengers of the 
“Olympian Limited," of the Chicago, 
Milwaukee and St Paul Railroad, enjoying 
a new flood light This light enables night 
travelers on the road's transcontinental 
trams to enjoy scenery along the route It 
ts mounted so that it will shift like an auto¬ 
mobile spotlight. The light will carry a 
quarter of a mile and will illuminate a 400- 










Super'Power Line Builders 
Choose International Trucks 


IL'HOM Maine to the Oulf to the hv West 
go the crews and trucks of the Hoosier 
Ett^neerlng Company of Indianapolis. 
Their work is the erection of the electric 
transmiaskm lines that stride in all direo 
tk>os across the nation. 

During the past year or so the Hoosier 
Engineeritig Company extended high teo> 
skm towers and lines over ten scattered 
states. In Wisconsin alone we find them 
mardhalltng six hundred men and forty 
motor trucks. In Florida and Arksmsas 
half as many more. Their daily work is 
the kind that tries the mettle ot trucks— 
and after six years the resuk is heavy^uty 
Micmdardization on IntemationaU! 


Summer and winter this HcxMier fleet 
has lived up to the International reputa' 
don for power, dependability, and low' 
cost cmen^ion. Ami always, wherever duty 
called die trucks, Intern^onal service 
was waiting for them, ready for any emer> 
gency. International Trucks are terviced by 
the largeU Comtany-owned truck service 
ovgonitmion in the world. 

The good work of the International 
Trucks in the HoosIct Engineerii^ fleet is 
a good re f ere nce for any man with loads 
to hauL On every hand, in every busi- 
ness, Intemadonal Trucks and Service 
have been building that Idnd of rec»rd 
for over twenty years.. 



n> SSmS Truck*. HravyOatji Truck* ninc<n« fnm 

______j(«,«nSchaM " ' ’ " ' ■ . ■ ■ — 

Write fur oomSicn S«Kri|KiM IlMrotur*. 

INTERNATIONAL HARVESTER COMPANY 
606 8o. Michigan Ave, 


(•lOUiaKNUTKD) 


INTERNATIONAL 
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The Scientific American Digest 

Newest Developments in Science, Industry and Engineering 

Conducted by Albert G. Ingalls 



The antomaiic wire feeding device oaed with the new Lynn method of eleetrle 
welding, motor tiowljr advance* the wire 


Two New Methods of Producing 
•Ductile Welds 

Two methods for pnidiicing ductile welds 
have been developed hy research scientists 
of the General Llectric Company, worldng 
in different laboratories hundreds of mile* 
apart. Both of the methods, similar in aome 
respects, mark a decided step in the utilisa¬ 
tion of the heal of electric arcs in the join¬ 
ing of metal parts or the building of tnetal 
structures The one was developed in the 
Schenectady, New York, research laboratory 
by Dr Irving Langmuir, the other was de¬ 
veloped in the Thomson research laboratory 
at Lynn, Masaachusctla, by Peter Aleundej-. 

In both proceases, air Is excluded from 
the metal by means of a bath of hydrogen or 
other gas The formation of oxidea and 
nitrides in the weld metal is thus prevented, 
and the fused metal is as strong and ductile 
as the original metal. 

In brief, tb* method developed by Dr. 
Langmuir in Schenectady ia to past a stream 
of hydrogen between two electrode*. The 
heat of the arc breaks up the hydrogen mole 
culea into atoraa Theae combine again a 
short distance in front of the arc into mole¬ 
cules of the gas, and in so doing liberate 
an enormous amount of heat, so that much 
higher temperatures can be obtained with 
this than with the usual welding methods 
Since atomic hydrogen is a powerful reduc¬ 
ing agent, it radnees any oxides which might 
otherwise form on the surface of the metal. 
Alloys containing chromium, aluminum, sili¬ 
con or manganese can thus be welded with 
out fluxes and without surface oxidation 

The procesa developed in the Lynn labora 
tory by Mr Alexander u based on the utili 
zation of the chemical and physical pruper 
ties of hydrogen and other gases in their 
molecular state. This process aims primarily 
at the prevention of the formation of the 
nitrides and oxidea in the iirf ileposiled 
metal, which limit the ductility of the usual 
arc welds 

In tills process the arc is struck between 
the metallic wire or carbon used as oni 
electrode and the plate or work to be welded 
used as another electrode The crater of thf 
arc IS always on the work to he welded 
The gaseous atmosphere is supplied in u 
form of a stream around the are Pure 
hydrogen, water gas, hydrogen nitrogen mix¬ 
tures, anhydrous ammonia, mclhuiiul vapor 
and some other suitable gases can he used, 
according to the nature of the work The 
hydrogen-carbon monoxide mixuires were 
suggested by Professor Flihu Thomson, 
water gas and methanol are examples of 
surh mixtures 

This proeess makes the an welding proc¬ 


ess more efficient and suitable for the fields 
which at present are out of its reach Low 
carbon steel, alloy steels, and most of the 
non ferrous metals and alloya can be welded 
with success by this process in suitable gas¬ 
eous mixtures 

Fifteen yesrs ago, while studying the 
Joss of heat of the tungsten filaments of 
incandescent lamps in an atmosphere of 
hydrogen gas, Dr Irvuig l.angmuir found 
that at a high temperature the hydrogen gas 
changed from the molecular to the atomic 
slate In the molecular slate, two atoms of 
the gas are grouped together as a unit, in 
the atomic slate eoeh atom acts as a unit. 
The muleeular form is the more stable, and 
when the atoms recombine to form the mole- 
eulea intense h<at is liberated. 

Dr Langmuir's study of the filaments in 
hvdrogen was a theoretical investigation 
Now, fifteen years later, the results have 
been applied in a different field—in the de 
velopmcnt of a new method of welding, by 
wiliith It 18 possible to produce welds as 
strong and as ductile as the original ma 

(.onlinuing the theoretical investigation. 
Dr Langmuir found that more atomic by 


drogen was formed by passing powerful 
electric arcs between tungsten electrodes 
at atmMphenc preMure. By directing a jet 
of hydrogen from a small tube into the arc, 
the atomic hydrogen could be blown out of 
the arc, forming an Intensely hot flame of 
atomic hydrogen burning to the molecular 
form ami liberating about half again as 

r ;h heat aa does the oxy-hydrogen flame 
this flame molybdenum, one of the moat 
refractory of metals, melts with ease; quaru. 
however, melts less easily, in spile of its 
lower melting point This indicates that the 
meui aaaisis in the action as a catalyzer— 
which icientisls define as a substance which 
accelerates a chemical change. 

By this method, iron can bo welded or 
melted without contamination by carbon, 
oxygen or nitrogen Because of the powerful 
reducing action of the atomic hydrogen, at 
loys containing chromium, aluminum, silicon 
or manganese can be welded without fluxes 
and without oxidation The rapidity with 
which such metals as iron can be melted 
seems to exceed that in the oxy-acctylene 
flame, ao that the process promises to be 
particularly valuable for welding 
The technical developmenl of this weld¬ 


ing process has been the work of several 
men in ihfe Schenectady laboratory, includ¬ 
ing R- A. Weinman and Robert Palmer. 
These men have developed and tried many 
types of welding torchei, and have tried 
them under varving conditions. At the same 
time tests of numerous type* of welds have 
been conducted 

The two electrodes of the torch are tung 
sten rods, held at an acute angle with each 
other by lava insulators. Whan not tn use, 
the electrodes are in contact with each other; 
they can he separated by pressure on a lever 
mounted on the handle. A sot acraw is 
provided for making alow adjustments of 
the electrodes The hydrogen is supjdied 
by a tube through the handle. Su^ent 
gas IS used to that not only are the elec¬ 
trode tips surrounded by enough to form 
the blast of atomic hydrogen but by an ad¬ 
ditional quantity to surround the work with 
hydrogen. 

Either alternating or direct current can be 
used. The first mentiOMd haa been found 
more convenient, and eiectrodea of smaller 
diameter can be used. The gas pressure 
required to operate the torch is very amall; 
in the laboratory, with abort leugtha of tub¬ 
ing, a preaaure of less than one pound per 
square inch was sufficient with metals up to 
onehalf inch in thickness. For ordinary 
welding, the rate of gas eonaumption varies 
between 20 and 30 cubic feet per hour. 

Experiments have been conducted with 
several gas mixtures and various electrode 
materials The best rosulta have usually 
been obtained with tungsten electrodes and 
hydrogen alone. 

Materials of many kinds have been sue 
crssfully welded by this method Ixiw car¬ 
bon steels up to one-balf inch in thirkneas 
have been welded without additional ma 
tenal, after butting together tightly. Con¬ 
siderable work lias also been done in connec 
Uon with full automatic welding using a 
butt joint, and with no metal being added 
to the seam A number of welds have been 
made on aeamlrss tubing having a wall thick 
ness of one-quarter inch and an outside 
diameter of four inehes, and witli boiler 
plate iron one inrh ihiek Wolds on deoxi 
dized cupper such as silicon-copper have been 
made up to throe-eighths inch thick meuI, 
giving unusually good sections 

In testing welds made by this process, the 
welded portions have been twisted and bent 
double without cracking or otherwise being 
injured. Such a procedure haa not been 
possible with tile ordinary arc weld, since 
such welds are usually brittle because of the 
presence of nitrides or a thin film of oxide 
(Continued on pate 404) 
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T{elay runners 

in your telephone circuit 



The relay runner, carrying on from man 
to man, finds his count^art in the tele- 
I^one relay. Every time you lift your re¬ 
ceiver off the hook you set In motion a relay 
eystem which, if less thrilling than a race, is 
infinitely ftoter and surer to come through. 

The telephone relay is the heart of a 
vast unseen plant which you arc apt to 
take for granted. Like every other part 


it must he skillfully built—and the v, hole 
carefully fitted together. 

Western Electric hasonc hundred percent 
responsibility for manufacturing the equip¬ 
ment for the Bell System. It is our busi¬ 
ness to make everything from reljy to 
switchboard, from telephones to cable, and 
to make these to the uniform standard— 
"It must not fail.” 


^estem Electfic 

5INCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 
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^nnouncing'PfylodC 

Woodfliat’8 
Wronger 
than cl wood 


an indu^rial material 
of a thousand uses 


Plylock U a laminated Doufilaa Fir product, ezceed> 
ingly strong, light, and easily adapted to an imaaense 
number of industrial uses. 

It is built up of sheet upon sheet of the finest DougUs 
fir veneer, permanently cemented together with Ply- 
lock cement, imder tremendous hydraulic pressure. 

Single panels with outer layers in one piece may be 
had in sizes as large as 4 by 6 feet. Standard construc¬ 
tion is 3'ply and 5>ply, in thicknesses from V^to% inch- 

Manufacturers of automobile bodies, trunks and cases, 
cabinets and cabinet door8,phonographs and radio sets, 
shelving, toys, desks and furniture, and innumerable 
articles in which wood is used, will find Plylock a 
means of improving strength and quality. And Ply- 
lock is not an expensive materiaL Its use means sub¬ 
stantial cuts in b^ manufiu:turing and material costs. 
Write for full information regarding Plylock. Samples 
will gladly be supplied for experimental and develop¬ 
ment work at your own plant, and our research de¬ 
partment is at your service. Send for a copy of ‘'The 
Pictured Story of Plylock." 



Sample of Plylock, 3-plVi cut away to 


PLYLOCK 

"A^/bodtfaafe slnmigtr than wood 

PORTLAND MANUFACTURING CO., PORTLAND, OREGON 

makeri of plywood for 27 yoart 


or aeale, removed ia the new proceM by tbe 
pretence of hydrogen. 

Tbe second method it espbdned «• fol¬ 
lows: By surrounding the ordinary welding 
electrodes with sn atmosphere of hydrogen 
or oertain other gates, it has been found 
by Peter Alexander of the Thomson Re¬ 
search Laboratory of the General Hectnc 
Company that it is possible to produce duc¬ 
tile welds. The gas acts ss a flux and shield 
against the oxygen sod nitrogen of tbe air; 
therefore the formation of oxides and n>- 
tridsa of iron in the molten metal is pre¬ 
vented. The process originated from the 
study of metallurgy of the arc-deposited 
metal and the causes that Umlt its ductility. 

The method is based on the action of 
molecular hydrogen. This gas at high tem¬ 
peratures. even in the moiecular stale, is a 
very active reducing agent. When it sur¬ 
rounds the crater of the arc it acts in the 
same way as it does in the hydrogen brazing 
process. Yet certain peculiarities of the 

process (for example, the extremely high 
voltage drop at cathode and anode of the 
arc burning in hydrogen) are due to the 
diaeociation of the small amounts of molec¬ 
ular hydrogen in actual contact with the 
craters. Hence the apparent resistance of 
the arc, and consequently the amount of en¬ 
ergy liberated, is about double that when 
the arc is burning in air. 
lisConsequenlly the weld is not only ductile, 
but the operation is much faster. The speed 
reaulu both from the greater energy of the 
arc in the hydrogen atmosphere and the fact 
that beveling of tbe edges of the msterial 
ia unnecessary. Using ISO amperes and an 
m voltage of 60, onotjuirter inch'boiler 
plates, butted together without beveling, 
have been welded at a speed of 60 feet per 


Ductility is a factor of prime importance 
in the welds of structures that an subjected 
to vibration, accidental bending stresa, or 
overload. Also, ductility equalizes internal 
cooling stresaes when present in the weld 
If any part of the ductile weld is stressed 
beyond its elastic limit, it will not oreck. 
It edll yield until tbe stresses are more or 
leas equalized all along the joint, which is 
so proportioned as to stand with safety tbe 
imposed load. It has also been found that 
the metal deposited in tbe hydrogen otmos- 
pheie has a higher elastic limit. The elastic 
limit of pure iron electrodea before depoab 
tira averages 29d>00 pounds per square inch; 
the elastic limit of the same electrode de- 
paeited by the arc m hydrogen averages 
42dX)0 pounds per square inch. 

In this welding process the arc is msin- 
toiaed inside of a hydrogen stream which 
burnt along its outer surface of contact 
with air. The electrode is entirely sur¬ 
rounded by hydrogen, Which eliminates the 
possibility of the metal in tbe crater coming 
in contact with air Direct current Is 
.used. The equipment as developed in the 
laboratory inrludev the direct-current gen- 



Mr. LIvengood's reflecting teieaot q ^e. 
The axes ore Ford axles 


orator, i;as bose, and spool of welding wire 
mounted as a unit on one base. The weld¬ 
ing wire, the hydrogen gas and the electric 
current are sent through a flexible hose to 
the torch nozzle. 

After the work with the hydrogen atmos¬ 
phere was found to be aucoessful, experi¬ 
ments with mixtures of hydrogen and carbon 
monoxide were conducted in accordance 
with Professor Ellhu Thomson’s suggestion, 
and under hia personal guidance. Water 
gas, containing about equal volumes of hy¬ 
drogen and carbon monoxide, was next 
tried. It was found that welda produced in 
such an atmosphere were duotQe and easier 
ts produce. Work with various mixtures 
of carbon monoxide and fayirogen, produced 
either synthetically or by dseompositlon of 
various organic compounda, demonstrated 
that ductile welds can be produced in tbe 
almoapbere of any mixture of tbe two gaaea. 
Methanol or synthetic wood slcobol was 
found to serve well in this gas, to that 
transportation with portable outfits is facilJ- 
tated. 

A seriea of Mperimenta with nitrogen- 
hydrogen mixture# ohnwed that mixtnrea 
of tbeae gates also give ductile wrfds. The 
use of liquid anhydrous ammonia which con¬ 
tains one volume of nitrogen and three of 
hydrogen, in this connection makes it pos- 
sibtn to store large quantities of the gas in 
small volume as a liquid. 

Still other gases and methods are being 
inveatigaled in the Lynn laboratory, and 
academic studies are being made of tbe 
theoretical oapecl of welding in different 
gases. 

In Its present stile the process Is being 
(Continued on page 406) 
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Ste©f prodtict can have beauty 
that endures through the years 


The strength and endurance offered by 
Sheet Steel often overshadows many of 
its other advantages. 

For instance, many designers have 
used it to obtain brauty that is really 
duraUe. 

Sheet Steel has riven the world bed' 
room furniture that resists spilled per' 
fumes, office desks which cigarette stubs 


cannot mar, btchen tables that even 
lemon juice will not spot. 

Consider the immaculate interior of 
the Pullman and the use and abuse it 
must withstand. 

Perhaps Sheet Steel will solve your 
problem of a better product—enduring 
beauty, greater strength,added economy, 
increased fire resistance, 





It will pay you to investigate Sheet Steel 
New developments in methods of produc' 
tion, particularly for welding operations, 
have greatly extended its application. 

For specific information and a thought' 
stimulating book, “The Service of Sheet 
Steel to the Public,” address the Sheet 
SteelTrade Extension Committee, Oliver 
Building, Pittsburgh, Pennsylvania. 


[TEC 


Thu tradf marl^ tunciled on 
galvantxcd Sheet Steel t< 
nitir Huurance to the buyer that 
every iheet to braiuled u of 
fmmt quality—/ull weight for 
the gauge etamfied on the sheet 
—never less than 38 gauge— 
and that the galvanuting u of 
the /ull weight and quality ey 
tablished by the Sheet Steel 
Trade Extention Committee 
tfieci/uxition. 


FOBw seb^vice 









for a host of 
ystrial Uses 

m 



is mdispensable to econom¬ 
ic service and profitable 
manufacture. 

~t is a-super-hard hardwood with 
dense, close-knit grain of high 
wearing quality. How it endures 
underfricdonisevidenced by the 
long life of Hard Maple pulleys; 
Hard Maple flooring often out¬ 
wears adjoining stone door sills. 

It combines great strength and 
resiliency with comparative 
lightness. Weight for weight. 
Hard Maple is actually stronger 
than structural steeL It stands 
vibration and shock without 
fracture, and possesses excep¬ 
tional screw-holding power. 
Since it resists warping tenden¬ 
cies and is responsive to all fin- 
ishes, Hard Maple plays an im¬ 
portant part in the furniture 
industry and in musical instru¬ 
ment manufacture. 

Commercially, Hard Maple striking' 
ly illustrates the ultimate triumph of 
wood, for all its proper uses, over 
substitutes. Builders of high class 
auto bodies, after experimentation, 
insist that wooden frames give the 
best alhround satisfaction, and the 
Hard Maple demand for this purpose 
is rapidly inerting. Bowling alleys 
and pins, chopping blocks, shipping 
crates and boxes, are made of Hard 
Maple because nothing else will bear 
equal use and abuse. 

You may be able to save on produc¬ 
tion and improve your product by 
the utilization of Hard Maple. Its ad¬ 
vantages surely justify your inquiry. 


■'I 




Mtendrd to the welding oi sllo> steeU, It 
ferrous matensls and their alloys 1 
careful selection of the appropriate gasei 
mixture deterrmned by the nature of 
materials to be weidetl is an essential fsrt 

In brief, this prooess is a conihination 
an electric arc which supplies the cnci 
and an appropriate ■ heinical reagent win 
being in a gaseous state and at extrem 
high temperature, arts almost at once 

Two Ford-Part* Teletcope* 

Two well made reflecting telescopes, li 
ing in common the use of the rear axle 
Ford cars for the polar and derlltiulion ax 
and constructed by Mr Lester M Llv 
good, of himkanc, Washington, and Mr 
W'ade, of Los Angeles, ralifornia, are slio 


mounting was dew nhed by Mr Clarendon 
Ions, of Miami. Florida, in Popular Astron 


Mr Livengood did not include a desenp 


The tlon of his telescopi 

seous closely resembles the 

' the In this, die base wsi 

irtor Neither of these ir 
III of Inspired by the lecei 


, which however, quite 
original Ions mounting, 
made of concrete, 
itruments was originally 
t effort of the Scientific 


Flefler clock, the standard for tlm«> 
piece tests. Acrarate to .02 aecsMid 
per day 

omy, February, 1925 (description reprinted 
in “Amateur Telescope Making," 1926. 
Scientific American Publishing Company. 
New YorkI In both telescoped the psrw 
of the Ford rear axle assemblies, which may 
lie picked up at very low coat at public 
garages, show clearly 

Mr Wade states that th* tube of his tele¬ 
scope is 4 section of ten-inch Irrigation pipe. 
Mis mirror is ten inches in diameter. The 
driving clock is an old phonograph motor, 
with gearing interposed. He states that the 
barrel which shows in the baokgronad of 
the picture is the stand on which his mirror 
was made. With the exception of some 
welding, all work was done at home. 


American to arouse interest in amateur tele¬ 
scope making, having been finiabed previous 
to that effort. Noting our effort, the re¬ 
spective makers sent us photographs of their 
creations. 

Before long, photographs should begin to 
reach us from the first thousand amateur 
enthusiasts who began work on their tele 
scopes shortly after the publication of the 
book, ' Amateur Telescope Making," in 
March Preferably, such photographs should 
include the makers since they are more 
interesting thus. 


Totting Timopipce* at the Buroau 
of Standard* 

CaitlAIN definite tests have been arranged 
by the United Stales Bureau of Standards 
for three Histim t classes of timepieces, 
namely' pocket waicbis. stop-watches, and 
chronometers, according to R E Could 
Special tests are also prepared for other 
forms of timepieces, such as clocks, where no 
specified lest has been provided. 

The standard for all such tests carried 
out at the Bureau is the Riefler cluck. This 
is kept in a constuni temperature room in 
the basement of the building. This clock 
varies only about 0.02 seenud a day. and it 
IS compared each day at noon with the Naval 
Observatory signal, as relayed by rtiRo from 
Arlington 

The aeconda ticked off by this tUndtrd 
clock are transmitted to the testing labon 
tory through a relay, whore they are recoaded 
on a drum chronograph, by a pen. This 
same pen may also be made to record on 
tlie same sheet other signals given by a 
telegraph key which is insetted in the cir¬ 
cuit, and operated by the obeerver. 

As a reading on a watch is made the 
observer closes the key and thus makes a 
permanent record on the chronograph sheet, 
of the exact time of the operation. The 
dafferenco between the true time and the 
observed time gives the correction to the 
watch reading and this correction, compared 
to that of'the previous day, gives the rtte 
or daily change in the watch leading, TUi 
method of recording reanita Is used for all 
timepieces. 

T^ tests of pocket Watchee cover both 
poeltiona and temperaturea, and are divided 
{Continued on page 406) 
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The Telephone at the Qentennial 


Okb hundred years after the 
signing of the Declaration of 
Independence, the infant tele- 
^one was first exhibited at the 
Philaddidua Exposition. 

Since the dawn of civiliza¬ 
tion, mankind had sought some 
means of communicating over 
distances which unaid^ hu¬ 
man spe^ could not bridge. 
Drums, signal fires, runners, the 
pony express, and finally the 
elec^ tdegraph were means 
to get die message through. It 
remiuned for die telefdione to 
omvey a q;>eaker’s words and 


tones over thousands of miles. 

“My God, it talksl“ ex¬ 
claim^ the J^peror of Brazil 
before a group of scientists at 
the Philadelphia Exposidon, 
as he recognized the voice of 
Alexander Graham Bdl, dem- 
onstradng the new invendon. 

Today, after a brief half- 
coitury, the telephone fines of 
the Beh Syitem have become 
the nerves of the nadon. the 
telephone connects citizen 
with ddzen, srith dty, 
state vdth state for the peace 
and prosperity of all. 


American Telephone and Telegraph Company 
AND Associated Companies 


BELL 



SYSTEM 


IN ITS SXMI-CSMTBNNIAL YXAK THZ SELL SYSTEM LOOKS rOK- 
WAED TO CONTINUED PEOOEESS IN TELEPHONE COMMUNICATION 


Geneva Kinociilars 




t«M wM perfeelcd 


into three c)<ne*, namely: “Clan A," “Clan 
B” and "Railroad Precwon." 

“Clan A" 18 a very accurate teat oonaum- 
ftlE ^ daya and putting the watch through 
five poaitiona, three temperatureo. and a teat 
(or leochronism, that ii, the hourly change in 
rale aa the watch run, down Three daya 
are given to each potilion and five daya to 
each temperature, with an intermediate day 
loar change of temperature. 

The “ClaiM R” teat n lea8 aevere teat 
than "Clam A." two of the poeitions and the 
teat for ioochronioro being omitted. The 
teat covers 40 days and ia applied largely 
to watches which have faileti to meet the 
retirements of the longer teat. 

The "Railroad Precision’’ test requires 
only 19 days, but is equal in most respects 
to the other two tesla. It devotes only two 
daya to each of the five positions and three 
temperatures, and furnishes a much quicker 
means of judging the performance of the 
watch. 

The stop-watch test consists of determin¬ 
ing the corrections for various intervals 
ranging from 30 seconds to five minutes, the 
results being recorded on the record sheet 
by the closing of an electric circuit In the 
caae cf pocket chronographs the daily rates 
m the vertical "pendant up" poaition and the 
horitontal-disl-up position are also deter- 

Chronometers are tested for three temper¬ 
atures and for isochronism, the test b^ng 
divided into eight jieriods of three days each 
with intermediate days to gllow for tempera¬ 
ture change Isochronism (uniform in time) 
IS taken for 36 hours to determine the regu¬ 
larity of perfonnonce through the day when 
the chronometer is kept at a oonatani letn- 


This test usually toJeea about one moitth. 
More complete infonnatiaii than tha aboae 
may he obuined from the Bureau of Stand 
arda (Washington, D. C.) Qraular SI. 


A Simple Color Tmt for 
Concrete Stmd 

That sand must be clean before it will 
make strong concrete is s oomuon saying 
But Investigators of the Strootaml Materials 
Research Laboratory, maintained by the 
Portland Cement Association in cooperation 
with Lewis Institute, Chicago, have discov¬ 
ered through experiments oovorlng a period 
of years that "clean" ia a rather broad term. 
So says G. E. Warren, Asaiatant General 
Manager of the Portland Cement Aaaociation 

"Dirt" In sand has long been the bane of 
contractors, whose eucceea depended on turn¬ 
ing out work that measurea up to the poo- 
sibilitiei of the material. However, the 
average cement uaer would be bard put to 
define "dirt" Tests show that some sands 
which apparently oonutin oonoMerable dirt 
will make fair concrete, yet some sands 
which appear clean to the eye will produce 
inferior concrete. 

Appearance ia not at all conclusive in de¬ 
ciding on the worth of sand to mix with 

Expenmenters at the Structural Mt- 
terlais Research Laboratory have determined 
through tboosands of teats that the only 
forma of "dirt” which ore detrimental to 
concrete are organic in nature, usually 
humus, although an exceaa of any foreign 
material will be harmful, whether "dirt" or 
not. In addition to these, there ore certain 
waatea from industrial ptocesoes which will 
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jnmnt i)ie fomwtliu) of « tuont ooncrota. 

Hkuuu mnd tfao Induttritl wwm inwreat 
ooBOOVtO fnna hordminc pnporljr. The 
ofnentins action i» dalo^od, and wiien it 
doM oeoor tlis rauhlng mcM is weak. 

Tk« hum from buBua ante* from the 
aoitb formad by all decaying vegetable mat¬ 
ter. Tbeae react ohemically with the cement 
and prevent It from hardening normally. 
Suoh adda vary, of oourae, with the nature 
of the vegeMlion from which the humua ie 
darieed, While the formulae of theae acids 
BUy differ, their general properties are such 
as to group them into a broad clast. And 
of thU cli^ tannic acid—produced by the 
deooiiipoaitlon of oak leaves and bark—has 
bean ebosen by research workers as the 
yardstick beosuse iu reactions are typical 
of So many othere. 

Tannic acid in water reacts with aodium 
hydroxide to produoe a dark colored aolu- 
tlon. The other acids found in humus are 
not Identioal with tannic acid. But em¬ 
pirical experience fata shown that with very 
few exceptiona they, too, produce the same 
brown oolor when treated with a sodium ■ 
hydroxide aoludon. It should be noted. 



CraalUs^; a eemcat ntorUr eylinder 
at the Strwetwral MalerUb Research 
Lahoralory. The aoessmey of the 
aosUaiB hydrasdde deterafatation of 
tho ssshahlUty of aaiMls haa boon veri- 
fiad th owaa nda of tlaMa by theae 
emahing testa 


however, that lignite, which is not a serious 
detriment, prodnoea a dark brown reaction 
which frequently deceives the inexperienced 

Once the foregoing facta became estab- 
liahed. It was easy to devise a colorimetric 
test fer concrete aggregates. The stronger 
the acid, the darker the oolor. Hence, to 
determine the auitability of any fine aggre¬ 
gate for oement, it is neceuary only to mix 
a small portion with a eodium hydroxide 
Bolulien and observe the shade resulting. 

The standard field test, i" msde as follows; 
Fill a 12-ounce prescription bottle to the 
4H<ninoe mark with the sand under ex¬ 
amination. Add anfficient 3‘percent sodium 
hydroxide solution to bring the total volume 
to the 7-ouaoe mack. Shake thoroughly and 
-allow to stand 24 hours. The color of tho 
solution then determinee wheihor the sand 
will make sound concrete. 

If the eolnr is light yellow—like very 
weak tea—the sand is reatoqahly free from 
organic impurities. If the color Is slightly 
darker, the eand may still he used, hut not 
for kigh^rsde work like roads, pavements 
or reinforoed building construction. If the 
aehw la definitely brown, it should not he 
natd at it aunda in any concrete. Often the 
hanam may be washed from audh aand. But 
no tMhet how thoroughly it ia washed, it 
abedld iu>t be employed until the test shows 
o Biiht GotoMd aetntinn. 

Somedtaes tbs reieetkm ol a quantity of 


Grindingand its Part in Motor Progress 



In 1905, the fir»t Norton grind¬ 
ing machine was sold into the 
automobile industry. Grinding 
at that time was not a factor 
in machining operations. To¬ 
day, many types of grinding 
machines perform hundreds 
of operations in this Industry- 
Grinding departments of the 
great automobile plants are 
hives of production activity. 

With the development of 
abrasives, grinding wheels and 
grinding machines has come 
the development step by step 
of the motor car. Precision 
with quantity production has 
been the goal. Comparison of 
the car of today and its cost 
with that of twenty years ago 
shows what grinding has helped 
to accomplish. Comparison of 
street traffic of twenty years ago 
with today tells a similar story. 

The automobile is but one of 
many modern machines of gen¬ 
eral usefulness made possible 
by the help of the abrasive 
industry. 

Norton Company 

Worceiter, Maw. 


Bju'Xite Plant B*uxin, Arkanu. 
Asxabivs Plant* 

NUsar* r*lli. N Y , Md CMppaw*. Om 
OxiNDiNO Wnekl Plant* 
Worvwer, Mu*. Hamlltm. Onl 

La Coonwiiva, Fraoss WsueUad. Osrmasy 


N O RTOINI 

Grinding Wheels Grinding Machines 

Floors and Stair Treads Refractories 
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Industry Finds Many Uses For 
The Universal Motor 


E very saving in costs makes a welcome ad¬ 
dition to manufacturing profits. By fur¬ 
nishing ideal, economical power for small grind¬ 
ers, drills, blowers, routers, coil winders, etc. 
Dumore motors have made for themselves a 
permanent place in the industrial world. New 
uses are constantly developing. 

Wherever a power unit of of a horsepower or 
less is needed, there is a profitable place to use 
a Dumore motor. Speeds range up to 15,000 
R.P.M. Dumore quality throughout. 


WISCONSIN ELECTRIC COMPANY 
48 Sixteenth St., Racine, Wis. 

DTIMO^ 

Fractional Hor$e Power Motor* 



Model boats are easier to build with 
good tools. NICHOLSON FUes, for 
example, will shape various parts to 
fit exactly. 


Your hardware dealer sells good tools. 
And knowing their reputation and how 
useful they are, he naturally includes a 
, complete line of NICHOLSON Files. 




NICHOLSON FILE CO. 

Prevldanoa, R I., U. 8. A. 

-a File for E\lery Purpose 



Mnd would mean a eoniidortlilB financial 
loaa Then it may be worth while to aacer- 
tain whether the dark reaction given i* not 
dn* to the preeeoce of lignite. Thia, as haa 
bean aaid, is not a acrioua detriment except 
for the moat particular type# of woric Lig¬ 
nite ia a form of ooal, and will appear aa 
email black grama mixed with the lighter 
particles If auch graina are obaerved, the 
final determination of their nature should 
be left to a laboratory. It ia almoat impoe- 
alble for the layman to dtatinguish them 
from several forms of humus. 

If the colorimetric teat givea a light re¬ 
action, and yet the mix refusea to harden 
or ia unusually slow in gaining strength, in¬ 
vestigation should be made for industrial 




How the aetora appear to the viewers, 
in miniature. Tltc term ‘*Tenagra” 
la from the ancient GreeJi town 
where miniature figurines were made 
in pre-Christian times 


Slit in small quantities Joes not always 
lower the quality of concrete, but where a 
great deal of it is present the strength may 
be seriously affected. If the aggregate be 
coated with silt, the cement will fail to get 
a good grip on it If the silt be merely 
mixed in the mass without coaling the ag¬ 
gregate, Its presenie in large quantity will 
require so much additional water to make 
the mix workable that the resulting concrete 
will be weakened 


If the silt IB of an organic nature the teat 
described above will reveal it by the color. 
But if the silt ia inorganic and no dark color 
appears, it can still bo detected by the raud- 
diness of the water in the test bottle when 
it is first sliaken When everything has set¬ 
tled iho aili can be seen as a fine powder 
lying on tlic sand. 

Tests show that humus equal hy volume 
to only Z5/1000 of I percent of the* total 
mix may rub it of from 10 to 15 percent of 
Its strength Any humus which would give 
a really dark brown reaction to the sodium 
hydroxide would represent probably 1/10 
of 1 percent of the volume of the sand If 
the sand contains as much as 1 percent 
humus by volume, the strength of the cement 
would be cut anywhere from .50 to 75 per¬ 
cent. Possibly the mass would not harden 
into concrete at all 

Corresponding figures have not been 
worked out with regard to silt. But it la 
known that one pint too much of water in 
a one-hag batch will weaken the mass oa 
much as though two or three potinda of 
cement were left out. 

The safest method of imoring strong eon- 
Crete ia to select aggregate so free from con¬ 


tamination that the colorimetric text will 
serve merely as a check on the quality 
However, if the check fails to reveal a low 
organic content, the aggregate should be re¬ 
jected or washed thoroogfaly. Concrete mode 
with it would lack the desired strength and 
durability. In case the organic content was 
very high, the concrete might even fall. 

The Lure of the Tanagra Theatre 

Which one of us has grown too blas£ not 
‘ to remember those joyous days of our earliest 
youth when wc watclied, wide-eyed and open 
mouthed, those funny Panoh and Judy shows 
and those delightful Marionette theatres, 
with their weird, grotesque obaraolcri. whose 
antics caused our sides to ache with laugh 
ter? Now we have a more scientific form 
of amusement in the Tanagm theatre. Tan¬ 
agra figures were made of torn cotta in 
Tanagra. a town of anciaat Greece. The 
little sutuettes dale back to thfi fourth and 
fifth century B C. To theae figurinot the 
Tanagra theatre owea ita name. 

Visualize, for a moment, a miniature stage, 
the greater part of which It taken up by a 
console, fashioned aloiig classical tines 
Placed upon it, in a Grecian vase, is a beau¬ 
tiful Marecbal Neil ro^ agninat a subdued 
haekgronnd The smiQ andience, perhaps 
two or three dozen persona, b wsicidiag the 
attractive Mtting with eager anticipation, 
when auddenly—as if by magic—an elfin¬ 
like maiden aeeras to rbe from the petals of 
the rosebud. 

The combination of the Soft, dreamy 
strains of Offenliarh's “Baroarole** and the 
scented atmosphere add greatly to the lHu 



The mirror arrangement, showlag 
the backs of the two plane mirrors 
and the. front of eoneave mirror 


sion of the Tanagra figures. One b in fairy¬ 
land. 

With a captivating grace and charm im¬ 
possible to describe, the Utile Tanagra 
dancer pirouettes along the subdued back¬ 
ground, her dainty form hardly larger than 
a tiny Dresden doll—now seemingly floating 
through the air, and then, as if by magic, 
disappearing in the rose petab, whenee she 

The entrancing straina from “The Tales 
of Hoffman" die away, slowly the soft Ughta 
become brighter and brighter, yet, there we 
of the audience ait, tpell-botiad, aoatoely 
able to realbe that the maoeful mlnialare 
dancer b a real, live adult, damdog hehbid 
the stage, whose Image throuih n set W 
mirroxs, hoa been tranidoniiod Into a Iltdo 
fairy. NaturaUy, ws want to know how dris 
effect b aeeomj^ahed. 
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Upon vMtlng bnolMUse we ate tliown a 
oomparatiTolr aintple arrangement, oonaiiting 
mainljr of two mirrors at right aitglea, placed 
near tbe grottml. Into them the image of 
,tlte dancer is thrown againat a darkened 
baokground. This image is then reduced in 
■iee by a parabolic mirroT in the rear, which 
reflects the greatly reduced image against 
the backgroond of the rose and vase. 

The illusion is perfect; and upon seeing 
thu oomparatjvaly simple equipment, we 
yronder why more of these charming little 
Tanagra theatres are not being used in 
America. 

Naturally, the arrangement need not be 
confined to rasos and danoera. Very striking 
efiects may alto be obtained, by displaying 
a fish bowl or an aquarium on the console, 
within plain view of the audience, in which 
the effect of a swimmer disporting herself 
stnong strange fish and deep-sea creatures 
IS presented. This swimming illusion msy 
be accentuated by the crawling and stroking 
motion of the aoUuI performer, who Is sus¬ 
pended back-stage by a thin wire inviaihle 
to the audience. The iUurion of angela de¬ 
scending from heaven may thus be accom¬ 
plished, and the effect of other forms of 
expensive tnck-staging and film photography 
may be produced at a fraction of the coat 
of methods heretofore mnployed. 

Shop windows, loo sm^ to allow proper 
dliplay of merehaadise by living n^els, 
have alao effectively used the Tanagra the¬ 
atre system by employing space hack of the 
window. In this manner it has repeatedly 
been poaaible to etage entire miniature acta, 
displaying special merchandise and demon¬ 
strating them before auch crowds that traffic 
was actually hahed. To the uninitiated the 
effect is quite bsJHng and in a comparatively 
short tiiM the advertising value derived 
therefrom more dun pays for the cost of the 
equipment. 


Sound Wemot mnd the Architect 

LlNTit quite recently there was no such 
thing as a science of architectural acoustics 
In designing auditoriums, architects worked 
largely on the hlt-or-misa basts. When the 
suditory properties of a room turned out 
good, it was a aheer atroke of luck When 
they turned out bad, all sorts of partly sue 
cea^ul, partly futile efforts were made in 
an attempt to correct the mistakes 

The chief acousuc factors with which the 
architect must dwl in designing an audi- 
inrinm are the malenala for the walls, the 
oeiiiDg and the floor; also the shape of the 
room. An ingenious method of sound-wave 
photography has been developed at the 
Kiverbsnk Laboratories, Geneva, Illinois 
Thus, it becomes possible to study the acous¬ 
tical properties of any given architectural 
design. First of all, plaster of pans models 
of a honiontal section and a vertical section 
of the auditorinm are prepared, exactly to 
scale. 

The appuatua by maant of which this is 
nooompHsbed is shown in diagram on next 
page. A plaater of paris model of the ten- 
tadvety d^ned aaditorium is placed over 
and aroaad the apparatus for -making elec¬ 
tric sparic. The latter creates a single sound 
wave and an iaaiant later theta, comes 
another fiaah for the pnr^pose of photograph¬ 
ing (literally, it is not photographing, but 
“^dowgraphiag") the shadows of the re- 
snltant waves on a photographic plate. 

Inanniich aa sonad travels at 1,100 fe^ 
per second, depending slightly on tempera¬ 
ture, and ainoe we are dealing with waves at 
most only a few iachea from their eouroe, 
U is evident that in theee experimenu we 
are dealing with very email time intervals; 
these lie, in the average oaee, between lAOOO 
and 1/3X1.000 of a eeoond. 

The control of the eound-prodneing epark 
a«Mt the llg^produeing spark ia tcoom- 
pushed by maana of trigger gaps w^cb are 
at^eh la rapid anooeashm by a bullet fired 
fito a hiib^wer rifle. The trigger gape 
can be epaood doeer or farther apart, in 
order to aoouire the dotlrod time Intervai As 
the rifle bidlet iMsms through each trigger 
gap, it pwinita the high>teMian electric 


Ohe PLUS in Lumber 

delivered personally to 
the Industrial Lumber 
User by the 86 Weyerhaeuser 
Lumber Representatives 

M any purchasing agents for industrial concerns will re¬ 
member when the Group Selling Plan of the Weyerhaeuser 
milla first placed at their disposal the combined output of 17 
complete manufacturing units through one' direct, personal 
representative. 

This pioneering move in Lumber Service brought a new 
breadth of contact between the industrial lumber user and 
lumber producer. Not merely in the buying and selling of lum¬ 
ber but in the ever growing contribution of scientific lumber 
knowledge to the industrial world—resulting in many efficien¬ 
cies and economies. 

As this industrial service has developed here are the PLUS 
factors delivered today by the 86 Weyerhaeuser Representatives: 



Dependable Source of Lumber Supply— 
. including 12 species. A^ng them are E>(wg- 
las Fir, Pacific Coast HemU>ck,Westera Red 
Cedar, Pondosa Pine,Wettera Larch—and 
the finest of Genuine White Pine. 

1 The right wood far each purpose. You 
r might talk your problems over with the 
Weyerhaeuser Representative. Get his 
recommendations. What Weyerhaeuser 
has contributed to crate users, for instance, 
is industrial history. 

The species and grade you order — not 

* some kind of lumber that somebody else 
thinks is good enough for you so long as 
you don’t know the difierence. 

And at the right price. About this price 

* matter a good deal of confusion still exists 
in the minds of many buyers as to just what 
the proper species and grade designation 
really is for the lumber they are using. If 
1^8 actually No. 3 White Fir the buyer nat- 
orally penalizes hlmseif when he calls for 
prices on No, 2 ^noce. The sa/c thing for 
him to do is to let the Weyerhaeuser man 
•pecify it for him In the recognized Asso¬ 
ciation standard terms of the lumber 
manufacturer. Then all of his bidders will 
be bidding on ffie same basis. 


5 Lumber of standard grades and uniform 
in grade time after time. The specificadon 
of lumber by ohsoleu, local or special grade 
names may get you a cheap price but not 
the same lumber. 

6 Full tally, species, grade and quantity. 
About this matter of tally, you can buy lum¬ 
ber today on different units of measure¬ 
ments: board feet, surface feet and lineal 
feet. Therefore, it is well to specify the unit 
of measurement you are buying—and then 
to know that it is actually delivered. 

7 Lumber scientifically logged, manufac¬ 
tured, processed and seasoned. 

8 Resources of 17 saw mill plants, served 
by modem logging camps in as fine stands 
of dmber as grow anywhere. 

9 Shipment within 24 hours, if necessary, 
from three fully equipped Distributing 
Plants at Baltimore, Portsmouth and Min- 
nesota Transfer. 

■j ^ The personal interest of V^eyeih&euset'hAeiii 
A Vf in each of the customers they serve—an as¬ 
set that the man who forever shops around 
for a "cheaper price” never dreams of. 


Why not let the Weyerhaeuser man tell you personally what he can do for you 7 

WEYBEIHAEUSER FOREST PRODUCTS 

SAINT PAUL* MINNESOTA 

PrsdmP0rtAri»^m*try tfpatttm endgsti lumhr, factory pradet for romanafactnriHt, 
tsmSarfor tomimt tmd ermtimf, ttructura! Hatton for iadmttrial iaitdint And each of 
Hot* itomt im Htt ofotdot mtd typo of mood boot nitod for tke purpoie 
Abo t f sd attrt tfidaio Rad Coder poUt for totophono and oloctric trammitoion Unot. 

_^>srw<rnSwt«andlMrih«taihnM4fatlwutsUia«dMS«eluiiMlibTtb«W,T>Thuu,wS*l«Camp>nr. Spoluaa.WMhlMlo*. 

U hnask aaowMSM So. L*SriloSt.OM omwM Modlm Are.. Now Yorki LreioSMs Bid* . B.ltii«>rci onl 806 Plrmooib Bids . MI>>oop.Ho« 
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'Next to 
Ilike'BV 



Every Time You Dress 

give youteelf the delight 
of ilipplng into cool, 
ftiih “B. V. D.”i 
There are two prime le- 
cret* of aummet comfort. 
One li CO have the right 
underwear; the other is 
to have erumgh of itl 
Get plenty ‘‘B. V. D " 
Always look for the Libel 
Nothing without it can 
bring you the Matchless 
Comfort. Fit and Wear 
which have given 
"B,V D." world'leading 
popularity. 

From lu specially treated 
nainsook, woven in our 
own mills, to the last dc- 
call of its scientliic con¬ 
struction, “B.V. D" is an 
underwear withdifferencra 
that count. Write for our 
free booklet. “Why the 
Knowing MillloiuSa’i 'Next 
w Myself JUke-B V.D 'Bettf' 




charge to pass from the condeosem to the 
raapecthro spark gap. The condensers. In 
turn, are ehtuged by means of a sutie ma¬ 
chine, well known to the physics claasroom. 

In the diagram, an ordinary photographic 
plate P, is placed at end of ^adow bo*. B. 
lipon this plate an intense electric spark at 
L casts a shadow of anything between it 
and the plate. If. therefore, an earlier spark 
at S has produced sound waves, the shadows 
of those waves will fall on the plate. IT* 
repreoenta expanding sound wave, and F 
repreaents ita shadow on the plate Small 
ditka O' prevent the sound spark from fog¬ 
ging the plate A' and R are the sund and 
ahadow, respeetively, of sound spark gap. 
The two opark gaps are controlled by trigger 
gaps ST and LT, respectively, which in turn 
are operated by a bullet Af from a blgb- 
posver rifle whi^ passes through them, thus 
permitting high-tension elective charges to 
jtuap across the trigger gaps and operate the 
two spark gaps in rapid auoccssion. The 
hJgb-tension electric charges are supplied by 
condensers SC snd LC, on stands 0 and O', 
which are charged by the sutic machine at 
the left. The twitch H prepares the con¬ 
densers for a charge or discharge. B it m 
aand box to catch the high-power bullet 

By studying the cryptic lines on the photo¬ 
graphic plate obtained with this sound-wave 
photography apparatus, the skilled technician 
interpreta the performance of the architeo- 
ttual design. Thus it becomes possible to 
test the architect's plana while they are ttill 
la the blueprint itagc. 


Electrical Treatment Faila to 
Influence Plant Growth 

ExrEBiMENTs for testing the influence of 
eleolricity on plant development have been 
conducted in vanous places and under vary¬ 
ing conditions of refinement during the post 
7.'> years Kesulu have varied so much that 
at the preaenl lime there is still a diversity 
of opinion concerning (he infloenoe of elec¬ 
tricity on plant growth, says the United 
Stales Department of Agriculture. 


Some of these experiments in “eleetTo- 
caltare” Indicate that the yield of crops can 
be materially increased by eleotrioal treat¬ 
ment Others, oonducted aloag similar Knes, 
fall to diow any marked response to the 
treatment. The United Statee Departmeai ef 
Agnculture has failed to dlaoover any marked 
reaction of plants to eleotrioal treataaeat la 
any of the experiments in which ft has had 
a part 

In the department teats the application of 
electrical force to plant life was made by 
means of a charged network plsoed over the 
growing crops, high enough to permit of 
their cultivation with borae-dnwa Imple- 
menta. In most of these teata the potenikl 
of the network was approximateiy SBJBM 
volts. The network wae charged tlnra«q(haai 
the night, from late afternoon imtll oariy 
morning, the plants Mng subjeoted t« eteo- 
triral treatment about 6S6 hom in all, ea- 
tending over the period from lune 10 to Sep¬ 
tember 16. Yidda ef the vsgetaUe or^ 
so trested were so lacking ia uniformity that 
no great dependence could be placed on the 
reaulta. And furthermore, only in one of 
the ten trials recorded did the treated plat 
show any evidence of a aubetaiitJa] increase 
HI yield when compared to the check plaia. 
Expenments of thl* nature have been con¬ 
ducted by the department over a period oi 
eight years during which time no well- 
defined increase in yield of the crops tested 
has been securM. 

The department teats wore oonducted 
under the aamc general experimental proce¬ 
dure as that employed in experimenH which 
were oonducted in England In which the 
electrical treatment is reported to have in¬ 
creased yields. 

A report of the work done by the Depart- 
raeot of Agnculture has just brnn published 
and Includes also a brief account of other 
investigation* in the field of electroculture. 
The report ia known aa Department Bulletin 
No. 1379, Eleotrooulture. A copy may be 
secured while the supply lait* by writing to 
the United State* Department of Agriculture, 
Washington, D. C. 
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Learning to Use Our Wings 

mmtwili keep our readers informed of the latest Steel Sheets that Resist Rust/ 

facts about airships and airplanes i n i i 

Conducted by Alexander Kletnin 1 1 AHE destructive enemy of sheet metal is rust. An alloy of 

/* DaiUet Gugsenkeim Schott of Aeronauua, Netv York University | copper gives to Steel Sheets and Tin Platcs the highest de- 

~~~ ~ "" gree of resistance to rust and corrosion. Keystone Copper 

Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 




AAmiral Moffett ^enuMistrotina to the Home Committee on Naral Affair* plan* 
for a giant atraliip of 6,000,000 enbk feet eapacltr, nearly three time* that of 
the S htmsmd omh, and earrylnc five airplane* for defentive pnrpo*e« 

Snperainliips would not heaiiate to venture Into any the 

T he ditatter of the Shenandooh was fat •«"= operations for the purpose of obtain 

frotn convincing the Navy that the coo- ‘"f Information of the enemy foreea If an 

atraction of large rigid airahipa ahould enomy airplane i* encountered and flie. over 

henceforth be abandoned. Admiral WiUlam ""hiP firing bulleta into it. tbe hole* 

A Moffett hM convinced the Houae Com- •'OPP*'^ *>' 

mitlee on Naval Affair* that development ‘h« considerable low of 

of thia type of aircraft must continue. A 

bill now before tbe House calls for the This revival of interest in large airship-. 
conatrucUon of two giant airships far larger *• •‘r^ngthened by the fact that the British 

than tbe Shenandoah. They are to have a Government is actively pushing the construe 

capacity of 6,000,000 cubic feet, a length o'rthips, likewise of 6,000,000 

of 785 feet and a diameter of 122 feet, a* feet each, to be used on completion 

compared with the Shenandoah’s 2,100,000 >" Imperial service from Cairo to Kara 

cubic feet of gas volume, length of 600 feet India One of these is to be built of 

and diameter of only 79 feet. They will nainles* steel and will be equipped with 

coat >4.000,000 a piece, or about twice a* *'*•''7- oil-burning engines to offset the dan- 

much as the cost of the Shenandoah. S'" of inflammable hydrogen which 

U there any justification for such con- Great Britain Is forced to use for lack of a 

atrucUon in incroaaed alietT Admiral Mol- ‘“PPb of hel'um. The other British air 

fett gave many powerful argumonla to the »f'*P *o <“* gasoline engine* and to have 

critical House Committee. The volume of • alraclure of duralumin The lead of the 

an airahlp goei up aa the cube of it* linear ultra-conservative English is not to be dis- 

dlateaaion*: Ita surface and area projected regarded. 


Snperainhips 

T he diaaster of the Shenandoah was far 
from convincing the Navy that the coo- 
atraction of large rigid airahipa thould 
henceforth be abandoned. Admiral William 
A Moffett baa convinced the House Com¬ 
mittee on Naaat Affairs that development 
of this type of aircraft must continue. A 
bill now before tbe House calls for the 
construction of two giant airships far larger 
than tbe Shenandoah. They are to have a 
capacity of 6,000,000 cubic feel, a length 
of 785 feet and a diameter of 122 feet, a* 
compared with the Shenandoah’s 2,100,000 
cubic feet of gas volume, length of 600 feet 
and diameter of only 79 feet. They will 
coat >4.000,000 a piece, or about twice as 
much ss the cost of the Shenandoah. 

Is there any justification for such con¬ 
struction in increased siiesT Admiral Mof¬ 
fett gave many powerful argumonla to the 
critical House Committee. The volume of 
an airship goes up aa the cube of its linear 
diateaaion*; Its aorface and area projected 
on tbe line of the wind only as the square 
of the linear dimension. Hence the larger 
tha airship the lew the power required pro- 
portionataily to drive It through ihe air at 
the aanc apeed. Tha Shenandoah could only 
make 64 iiiilei aa hour. The proposed ai^ 
sUp would make 85 milw an hour, and 
increased speed makes not only fat greater 
mfiitary utlBiy hut also for Inereaied tafety 
by virtue of ability to outspeed a atorm. 
AJao, with the larger ainhip a atronger . 
hull, and aa inoreased radial of action are 
pou^e. The military load carried alao 
inoreeaet. 

Tha ainhip vrfaich is shown in our photo¬ 
graph wottW^ able to carry in addition to 
fud for k range of 7,000 milei, five or six 
fighfinff atriuaiiea, and machine gun plat- 
foiMt at many pdnu. Filled with helium 
gaa ao that it la not hi|^ly vtilnetabie to 
gun fift and protdded with theM maohine 
gttna, wri readily nleaaable alrplanea, the 
prepeaed alt^p would he able to fight off 
even a po«ei:f«il airplane atmek. Moffett 
eu am a ri sea the mOiiary advantages aa fob 
iowst 

**Wlth an airship anch aa oan be built, I 
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A Nov^ En^ne Moantiiig 

T he Udet Company of Germany has re¬ 
cently brought out a four-engined pas¬ 
senger plane, with the engines spread out 
under tbe wing. A pilot and a navigator 
occupy a cockpit at the front part of the 
centui fuselage where their vision la scarcely 
impeded In any direction. The passengers 
are seated in eight comfortable armchairs 
in a roomy cabin, to which ingreas la hut a ' 
matter of a high atop from the ground 
through a large door. 

The plane has every indication of an ex¬ 
cellent doaign. But it la the engine mount¬ 
ing which is miMt interesting. The use of 
four engines is a safeguard against engine 
failure, since flight should be powtble with 
any two engines oof of commission, or ot 
least with an engine on either aide out of 
oouimiaaion. Tbe placing of engine* on 
the wings of a monoplane offers many dlfli- 
cullies however. The propeller placed In 
front of a wing may influence it* effioiency 
unfavorably and the engine nacelle itself 
is hard to atreantline. 

The Udet Company has met these dl(B- 


BEST BLOOM X GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 

Black Sheets for all Purposes 

AUTOMOBILE SHEETS—ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK ■ 

TIN AND TERNE PLATES 

Apollo Galvanized Sheets, made continuously since 1884, are 
the beat known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
trade by tbe use of Keystone Copper Steel for the base metal. 

This copper-steel alloy is particularly adapted for roofint, 
•idint, tutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance Keystone quality 
demonstrated ita excellence in service tesU of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for Facts booklet. 
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American Sheet ^ Tin Plate Company 

Fnck Building, Pittsburgh, Pa. 







near-century experience in 
laking the finest cutting 
steel. It pays to specify BrinpuKrcutung 

A t> L prohUms to cutting 

Simonds when buying. too! htadquanm 

SIMONDS SAW AND STEEL COMPANY 

“TKc Saw Mali«ri” Btubllthtd 1832 

Fltchburs, VUm. 
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Production Jumps When the Goal’s Set 

From marking time to making records: —that’s an easy 
jump for any machine. Production jumps to the mark 
you set, when you put on a Veeder Counter. For the 
work is recorded as fast as produced, and produced 
as fast as you want it recorded—due to the way it is 
watched with a 


COUNTER 


cuhies in an ingenious fanhion The pro- 
pellera are “puahers” not tractors, therefore 
they do not interact with the wing. There 
being no propeller in the way, the front of 
the engine nacelle can be beautifully stream¬ 
lined. And, na the propellers are driven 
through a fairly long transmiMion shaft, the 
rear of the engine nacelle i* also of the 
beat aerodynamical fonn. While the intro¬ 
duction of a transmiMion ehaft may not 
please the conventional designer, the de¬ 
crease in air resistance achieved thereby is 
of real value. 

Ideas 

E VKN though the art of aviation is yet 
young, acronauliral conceptions have a 
tendency to become stereotyped. It is re- 
freshing to read in Avuilion an article on 
"Possible Lines of Aeronautical Develop 
ment.” which embodies radical yet plausible 
suggestions 

It seems to be the consensus of opinion 
that passengers will not make use of para 
chutes Tlie design of a parachute which 
should Waft the passengers to safely without 
their own volition is fraught with difliculties 
Why not moke the rear part of the central 
fuselage readily detachable and so designed 
as to carry the lower wing of a biplane and 
the tail surfaces with It’ With very careful 
design a might he possible In make this 
rear portion an independent glider In case 
of fire or other impending disaster, the pilot 


would pull a lever and guide his auxiliary 
airplane to safety There are in auoh a plan, 
itnictural difficulties, difficulties in balanc¬ 
ing' the craft as a whole and the gbder 
separately, and at the moment of separarion 
trouble miglit be experienced In the dia- 
turbed air. Still, the idea is worth thinking 
about. We are told that Edison himself has 
been thinking along these lines. 

Devices for reducing landing speed are 
innumerable Perhaps the moat noteworthy 
is the Handley Page slotted wing, (already 
described in these columns) with which it 
IS possible to increase the lifting capacity 
of a wing 100 percent at the moment of 
landing Now comes the idea that a very 
thick monojilane wing might be so arranged 
that the under part of the wing wunld at a 
given moment drop a few feel below the 
main wing, thus converting the munuplane 
into a biplane and providing extra lift. If 
used in conjunction with the Handley Page 
slot, the increase in lift would lie very pow. 
erful Perhaps the mechanical difficulties 
might not prove insuperable 

A Daring Conception 

T he well known German constructor, 
Junkers, recently exhibited at a Swedish 
aircraft meet a model of a proposed air¬ 
plane which is decidedly novel in conrep 
tion. The airplane is to consist of a large 
wing, 180 feet in span, and without external 
bracing, with a depth of 6V4 feet at the 




The Sel-Back Reyolubon Counter above ro- 


luming knob once round Supplied with irom lour to ten 
fimre-wheeh, s> required Price, wah four figures, u 
illuitraled, $10 (K) (subject to discount) 

The Small Revolution Counter at left records 

the output of smaller msrhmei where s shsfi revolution 
indiralet an operation Though smsli, this counter is very 
durable, it, mechanism will stand a very high rale of 
speed, making il eipecislly adapted to light, fast-mnning 
machines Will subtract if run backward Price, $2.00. 


There’s a VEEDER to fit edetji machine—and enery need 
in production-gelling. The Veeder booklet shows scores 
of counters; write for this free guide to cheaper production. 

The Veeder Mfg. Co.. 


A side view of tktv Udei loonOTlaitc. It wtUtoea four ongliUM aa si anfogaund 
against power plsmt fallttre. It la dhsoiy* dlfficnfo to atreunUae d»e o W HwIw y 
engine naeelle, where the propeller Is monnted dirsietly M tko front of 1^ 
engine. The tUAeuhy la overeomc by nlaehig die propetim in heek of liw 
engine and driving tliem oy a tmaamlaaioH abaft 
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A Commercial Success 

Retreading 

With the Netder Robber Fosbig Rrocets 

Get into this growing 
busineea NOW! 

D o you want a permanent, proAtable business In 
your own name? Today’s best business oppor- 
tuni^ is re-manufacturing pneumatic tlre^ with the 
famous patented Nestier Rubber Fusing Process 
The Nestler Process answers car owners^ demands 
for a practical way to use a tire for its full life. 
By the Nestler Process a tire’s life is doubled and 
the car owner makes a net gain of half his tire bills. 

Established Nestler Shops, large and small, are 
working day and night, increasing production and 
rolling up substantial profits. There are hundreds 
of Nestler Shops now. There’s room for thousands. 

The Nestler Rubber Fusing Process is a scien¬ 
tifically correct tire re-manufacturing process: (1) 
The surface rubber is de-Mtdeanized; (2) the lull 
depth of tread is built up with uncured rubber; 
(8) clamping in mold forms new non-skid design; 
(4) curing in patented automatic Nestler Steam¬ 
less Vulcaniser completes the tire. Note: In cur¬ 
ing, a perfect fusion or welding of the new and old 
ruDoer takes place. 

Previous experience and technical knowledge not 
necessary. Only moderate capital required. Prac¬ 
tical instruction given all licensees Nestler coop¬ 
erates by saving you money on rubber, by sales and 
advertising service and by offering sound, friendly 
business advice at all times. 


Kmil NttUirr. ih» itKOUtrtr 

Neatler Stremlmt 

rteoantxM euth(Ontit <m 


gladly send them. Write today 1 

NESTLER RUBBER FUSING CO., INC 

Dept N6 246 W. 65tb Street New York 


PATENTS 

TRADE-MARKS 

DESIGNS 

FOREIGN PATENTS 


MUNN & CO. 

PATENT ATTORNEYS 

Associated since 1846 uith the Scienufic American 


SOENTIFIC AMERICAN BLDQ 
Washington, D C 


TOWER BUILDING 
Chicago, IIL 


VAN NUYS BUILDING 


Books and Information on Patents 
and Trade-Marks by Request. 
Associates m All Foreign Countries. 


An IntereMltig Landtag Goar 

F or many years designers have been 
turning their attention to interaslly 
braced wings, in which all external struts 
and wires disappear and the eerodynamio 
resistance of the wing truas is considerably 
diminished. The Cerman engineer, Domier, 
has extended this principle of internal brac¬ 
ing to the landing gear—which in the con¬ 
ventional type has an air retistanoe of SO 
percent or more of that of the body of the 
airplane. 

The principle of his landing gear is illus¬ 
trated in the appended aketoh from Zeit- 
achrift fur Flugtechnik. The landing gear 
hat no axle and no bracing wires. Two 
very strong struta are the only projections 
from the fuselage to hold the wheels. These 
struts pivot about a pin which is hidden in 
the fuselage, and the rubber ihock-absorber 
cords are also entirely hidden within the 
fuselage, as can be teen from the drawing. 

The internal bracing and tbock-abaorption 
of the landing gear ia a groat advance in the 
aerodynamic refinement of the airplane. 





hundrM* of pao- 
(ir«r cftr, truck and bu«l- 
I ear ttroe 'nia mlloai^ 


14 hours a my 

work is aitRsicM days ahead. 
I will in about one week 
sand you an order for more 
equiiMnect, which Is already 


A Traetor for AirsUpa 

T he handling of a large airship on the 
ground is always a difficult problem, 
which even the mooring mast does not solve 
entirely A recent patent of the German 
Zeppelin Gimpany suggests aid. 


The airship It anchored at a point near ita. 
bow, by the intermediary of aprtngs or other 
ahook-ahaorbing devices, to a very hdavy^ 
caterpillar tractor. 

Flying Upgid« D«nm 

T here is no thooretlcal reason why an 
airplane should not fly upside down in¬ 
definitely. There must be suficlem power to 
counteract the inefficiency of tho wing in 
such flying, the aviator muat be physically 
capable of withstanding a flow of blood to 
the head, and the engine roust somehow be 
supplied with fuel even though the carbur¬ 
etor is high above the main gas tanks. By 
the simple expedient of placing a tank of 
gasoline well below the foselage on an Avro 
training plane, G. F. van Damme, of the 
Belgian Army, has flown upeide down for tho 
record time of two minutes and 27 sooonda. 

A Huge Mooring Maut 

A HUGE mooring mast has been erected 
at Cardington, England, which is to be 
the English terminus for the projected Brit¬ 
ish Empire airship service, la which atrshipa 
of S4XX)d)00 cubic feet are to be employed. 
This mast is no longer the alonder structure 
that was once customary, but a broad and 
solidly bracod tower, 200 foot high. It la to 
be provided with passenger elevators, ao that 
passengers will experience no discomfort in 
finding their berths aloft 
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Alt AlMkan “Dry Land” Gold Dredce 

Often penpln'i love of creatine »omc kind 
of nieohanical contrivance that they can call 
all their own )ead« them aatray ai to ita 
economic praotioability A reader in Seattle, 
who recently returned from a prnspectinc 
trip in Northern Aloaka, tenda ui the photo¬ 
graph of a contraption which illuatratea thia 
point It is a “dry land” dredge, designed 
to dredge gold on dry land. 

Scientific American, 

Cemlemen: 

Apparently some old "Sourdough,” 
oboerving the enormous amount of 
gravel dug up by large million-dollar 
gold dred^, oonceivexl the idea of a 
dredge to operate on dnr land Cleary 
Creek, richest of the Fairbanks gold¬ 
mining district, if not of all Alaska, was 
select^ for the “eaperiment.” The taU- 
ings pitea, iram which r^6,000,000 had 
bMO aluioed, remained upon the surface 
and were expected to yield as a "pay- 
atreak " 

Thoae who are at all familiar with 
dirt-excavating machinery will readily 
note the several buckets to the left, 
which elevate (or were designed to 
elevate) the “pay-dirt” to a hopper, the 
“friialy” or revolving screen which re¬ 
ceives the material and sorts out the 
gravel, and the conveyor bell which dts- 
poaes of the coarse stuff which is too 
large to drop through tlie screen into 
the gold-sluice below The boiler to the 
right furnishes steam to operate sn 
engine which drives the mechanism and 
pumps water into the ocreen and gold- 
oluices. 

The contraption, as is true of most of 
these impracticable freakish devices, wot 
not a success and has been obandonod. 

The gold-bearing creek channela 
among the barren hilis sorrounding 
Fairbanks have produced $90,000,000 to 
date, 

M. H. Guise. 


To Tell Precise Solar Time 
Mr. Hawkeawoi^ who is the originator 
df Ae method oi’tdling solar time detcribed 
in « letter eoniributed to our Jaonary iaaue. 


gives uif'his final and authoritative deternii 
nation on this mteresting subject 

In the Northern Hemisphere IniMine 
a huge clock face around the I'ole Sar. 
with 12 above, and six below—in the 
usual fashion. Take os our hour hand 
upon this imaginary clock-face the two 
stars called the “pointers" of the Great 
Bear or Dipper. Head the hour indi¬ 
cated thereby, and add to it the number 
of months, and fraction of a month, 
elapsed since January 1 Double this 
sum, and subtract it from 52'/4 or 28Vi 
or 4'4, the test for which of these three 
Constants we muat use being that the 
remainder must be positive, yet less than 
24. The result will be the true solar 
time—reckoned from midnight—with 12 
to 24 for p M lime. 

For example: on the evening of Sep¬ 
tember 27, being 8 9 months after Janu 
arv 1, the two pointers are at 7 upon 
our imaginary clock face, the Dipper be¬ 
ing below, and to tho left of the Foie 
Star. Doubling 7 8.9 gives 31.8 Sub¬ 

tracting from 52 2.5 gives 20 45. So that 
our solar time is 20 hours 27 minutes, or 
8 hours 27 minutes p.m. 

In the Southern Hemisphere Again 
imagine a huge clock-face around the 
South Pole, with 12 above and six be 
low And for our hour hand take the 
two stars (alpha and gamma Crucut 
funning the upright of the Southern 
Cross, since these point almost precisely 
to the South Pole Read the hour indi¬ 
cated by the slope and direction of the 
said two stars; and subtract the number 
of months and fraction of a month, 
elapsed since January 1 Double this 
difference, and If the remainder be posi¬ 
tive, add it to 6, or if it be negative, 
subtract tt from 30 The result will 
be the true solar lime—reckoned from 
midnight—with 12 to 24 for r.M time 
For example, on the evening of July 9 
the Southern Croos lies on lu side to the 
right of the South Pole, so that its up¬ 
right Indicates 3 upon our imaginary 
clock-face The elapsed months are 6 3, 
which subtracted from 3 gives us -3 3— 
a negative. Doubling this, and subtract¬ 
ing It from 30 gives 23.4. So that our 
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the Job" reosrdieea ol 
ouminet heat 



—vvtll enable dm to 
worfe lancer ehllte 

—wilt epeeO up produo- 
tlen and ioeeeaac rnor 
pcefta 


What are the men doing who are 
sweltering away on the hot jobs in 
yx)ur plant? What relief have they 
from stifling heat? Is the heat going 
to interfere with your production 
schedules? Will you have to hire 
more men to meet your shipping 
dates? Is your labor “turnover 
season” opening up? How much 
more efficient and contented would 
the men in your shop be with relief 
from the intense heat? 

American Blower Man Cooling 
Fans are like giant desk fans. They 
provide cool, refreshing breeze on 
the "hot spots” in your plant. They 
will make your men contented, en¬ 
able them to work longer shifts (lur¬ 
ing temfic heat and make it pos¬ 
sible for you to meet production 
schedules that would otherwise be 
out of the question. 

Fortify your shop NOW against 
delays and losses caused by exces¬ 
sive heat by installing American 
Blower Man Cooling Fans. 


AMKRICAN blower company, DETROIT, MKH. 
BRANCH OFRICBS IN ALL PRINCIPAL CITIBS 

f.u.lUA M SIBOOUU OOUt-ARY. UUITED, WlMdOOB. OMTOBIO 
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Up, Tlmmsh and Oaf 

with Doubto'TractioiM 


Powerfully buUt with 
oghty ground-gripping 
cogs giving utmost 
tractive power, these 
big Firestone IDouble- 
Tractions mo ve loaded 
trucks up, through and 
out of excavations 
that look impossible. 

Tough, resilient, 
slow-wearing com¬ 
pound , carefully cured. 


insures longer mileage 
with no sacrifice to 
cushioning. Large vol¬ 
umes of rubber, with 
high profile, absorb 
road vibrations. 

Get Most Miles per 
Dollarout of your tires 
andrealize ‘ ‘mostmiles 
per day” from your 
trucks. See your Fire¬ 
stone dealer — today. 


MOST MILES PER DOLLAR 

AMERICANS SHOULD PRODUCE THEIR OWN RUBBER 


INVENTIONS PERFECTED 

MODECS MADE 

Inn fully «auim><in iua< hiue ahou 
Mauiutm Dlw, Taab, /%, Fizlnrn ti Praciaw 
tof lU manjadaie and acl ai yaur fadotv 


nolar time i« 23 hourn 24 minutes, or 11 
hours 24 minutes p M 

In countries on or near the equator 
the Pole* are on the horizon, bo that the 
Great Bear and the Siutliern Cross will 
be below the horizon in the autumn 
months In which rase we can turn to 
Cassiopeia's Chair and, choosing Gamma, 
the star forming the midmost peak of 
the “W,” imagine a line connecting it 
with the Pole Star as our hour hand 
Add the indicated hour to the elapsed 
months, and fraction of a month Double 
the sum, and subtract it from 18 13 or 
42.13 or 66 13 The result—poaitive and 
less than 24—will Ih; the true solar lime 
—reckoned from midnight—with 12 to 
24 for the I- M hours 

This use of the Great Bear, or Cassio¬ 
peia's Chair, or of the Southern Croaa, 
as a oonveninnt timcpieie to check off 
the long hours of a night walch may 
commend itself to seamen But a more 
valuable uw would bo to determine a 
•hip’s or small boat's position during 
stormy or cloiidv weather when a sun 
observation at noon was unobtainable, 
since even a momentary glimpse of these 
easdy recognizable stars would be auRi- 
rieiit at any lime during the night. To 
increa-e our acoirary in measuring their 
slopes, or indicated lime, we could use. 
•uy, a small piece of window glass, dia 
mond scored with the angles in a quad¬ 
rant, or even marked 30“, 60" and 90", 
with soap or tallow Whereupon, of 
course, the difference between the true 
solar lime, so obtained, and the known 
time of any other meridian, given by 
radio, the ship’s clironomeier or even a 
good wat(h, and that difference multi 
plied by 15. would at once give us the 
number of degrees of longitude wc were 
west nr east of the said known meridian 
The result would, no doubt, be merely 
approximate, but it would be vastly bet¬ 
ter than a wildly gucssed-al dead reckon¬ 
ing It would be priceless to ship 
wreiked muriner*. wind driven for days 

Alan .S Hawkesworth F R S. A 

Musi We Cease Using Tbem for Balt? 

We do not remember ever having read 

an ode to the lowly worm, but since receiv¬ 



ing a photograph from PaulE Denton, show¬ 
ing the artistic tendencies of the species, 
we think the poets ought to get busy. 
Editor, Scientific Amencan, 

Dear &r- 

Do worms have a sense of the artistic? 

It would seem that they do, judging 
by a wonderful design made by them on 
the under side of a piece of bark picked 
up by Harry Stanton at his home in 
Chardon, Ohio 

Stanton was putting some wood in the 
fire when a large piece of bark fell from 
a slab He noticed a beautiful design 
on the bark 

It was as if some artist bad carefully 
planned and executed it. The appear¬ 
ance of the design looks as though it 
had been burned Into the wood by some 
expert pyrographer 

“I have been a farmer for many years 
and this is the first time I ever saw such 
a remarkable thing,” said Stanton “The 
piece of wood is attracting considerable 
attention There wiere many worms in 
the wood at the time 1 found it You 
may be sure that I baked the wood to 
be sure they were all killed ” 

Paul E. Denton 

A Surve.vors Short-f'.ut 
Thai Editors tre not omniscient is proved 
by the following: 

Editor of the Scientific American. 

Dear Sir I wrote in the spring in¬ 
quiring if there was any “off hand" rule 
to work iriangulation without logarithms, 
etcetra, and your reply was negatlvs 

Now, if one loses Ills logarithm tables, 
he can depend on gelling oul of his 
dilemma by using two factors that can 
easily be remembered and which fnost 
educated schoolboy* have in their heads, 
namely Remember number of degrees 
(360) in a circle and the pi (3 14161 
relationship of ciri umforrncr to diam¬ 
eter These require no elaboration to 
use and should lie used bv a method 
known as the "Noyes Rule'', (for simple 
field use It work* to a minute accuracy 
for anything within five degrees), thus 
with the vertex of (he angle given and 
the length of chord, find distance of 
radii, i c distance of apex from the end# 
of the base Rule: divide the degrees 
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t (3(J0) by the »nglo; tnulfl- 
by the cliord (which 
^tbe dicaraference of circle) , get 
' nnMer by dividing the cirrum- 
by 31^6 and then 
divide by 2) this for the radius, 

_iBoe from the aDgle to tlie cliord, 

I method was thought out bv the 
t diagramed on this page. 

Ms principle can also be applied to 
I either or the other two distances 
Uiyone who loses this rule can easily 
grasp the Idea and work it out since 
its pliitos^hy, whan once utidersliMid, is 
simple. Field surveyors, and esiieciully 
ordinary compass surveyors, find this 
rule very valuable os well as u great 
saver of time and expense where valleys, 
swamps, ponds, et cetera, are in tlie 
course of auvrey when no logarithms are 


Dr. B L Noyes, 
StoningloM. Maine 

P.S.—I did surveying when a young 
man and devisod this method years ago 


Anodier Apprstviag Reader 

The following letter speaks for itself We 
are glad to hare Mr. Foster's words of com¬ 
mendation. 

We were sorry to be obliged to tell Mr 
Foster that we do not know the whys and 
wherefores of the naming of Muscle Shoals 
—except that tlio shoals in the Tennessee 
River which mark the site of this much- 
talked-uf development have been knowu 
loetUy for a long lime by that name 
Editor, Scientific American, 

Dear Str: 

In reading my December Scientific 
AmBrioan, it aurdy did me good to tee 
someone give this eternally, execrable 
and as ho puu it. “peraonslly detested" 
eonllni^-on-page-sevenly-elevon, column 

-- till you tear your hair Give it, 

1 say, a good rap. It is analogous to a 
person ailting down to a table, ordering 
a meal, having a part of it served and 
(diter eating Chat serving, being informed 
iiyif if be is still hungry and if ho does 
iwt mind the inconvenience, he will find 
the remainder of his ordrr in room num¬ 
ber — 

Like Mr. I^ke, I, too, read thr adver¬ 
tisements in the Scientific American 
You would find in my copies many of 
the lines underscored, for they contain 
real information, and often lieuutiful 
language, making modem advertising 
almost, if not fluile, a science For ex 
ample, "New 'tork-to-Chicago telephone 
cables completed, cost |2.$.000.000, and 
would take ten lines of poles, each 
heavily loaded with sires, to carry the 
circuits contained in this moat modern 
artery of speech " Or. in the advertise¬ 
ment “Cruising to the Caribbean," 
"Cruising is the only kind of travel that 
means absolute rest Long luxurious 
day# at sea, among new and atrangc 

a les who are content with little, 

I that blue with exotic lolor where 
stately palms mark the line lirtwcen 
daztiing white coral and amelliyst sea, 
et cetera." Worth reading? Well, I 
think so. 

Another thing I have been wiahing to 
koofr, ever since the periodicals began 
writing about the development of 
"Mascle Shoals." is why it is called 
"Mttsele Shoals.” Isn’t tne word "mus- 
soL” which I believe is a mollusk of the 
bl-valve variety, more apt to bring to 
oar minds river devclopnWnt? Or are 
they named from a man by the name of 
"Muscle?” From some cause, it has 
always jarred my nerves like a discor¬ 
dant nate in music. Imagination? 1 

Homer Foster. 


Wbo Ebe Saw This Meteorite? 

In the February issue of the Soientiftc 
Ajndtican, Prof. Henry Norris Russell told 
1)ow to trace tile path of a meteorite. Two 
obaerven aiinuki see it from rather widely 
separated points of vantage, after which its 
eetMol path oan be worked out if geometry. 
Did anyoM else oboatee the fall of the 
meteof deootlbed in tbe fofiowlng letter? 
Ute SeiMitifio AmerfetB, 

CeiMkitten: 

H a w w l i h I am andbaiu details of the 
mMt of a nuteerite which I observed 
; «t JWKM, Armnm, a iniy«ati«a on tbe 


Santa Fc Railroad, about 18 miles south 
of Kingrosn, Arizona. 

It apjieared just below Arcturus 
(west! at a point on a direct line be¬ 
tween Saturn and the north, one of the 
pointer stars in Ursa Major. The Iran 
sit was from this point to the star cloud 
of the Milky Wav in ihr toil of Scorpio 

Time, 2-28 am. May 1st, i’acllu 
Time- Duration of transit 36 to 40 see 
onds This eompuled by repeating a 
verse which requires 6 seconds to say 
and was repealing it the seventh time 
when ihr meteorite ioded from view 

Its color was about that of thr flame 
from an ordinary wimiiI fire anil it ri 
semlded in a small way a skyrocket in 
that sparks were jirojeeud behind from 
It III its flights Its glow was rather 
much less than is usual with other rai 
teoritcB 1 have observed 

Sini errly, 

J 1> Byers, 

_ _^iisli.w, Arizona 

Gr«al Whirlwinds 

Few of us have ever seen a tornado, often 
miananied J^cyclonc,” but far fewer liave been 
in at the actual birth of a group of them. 
Here IS an interesting letter from one of 
OUT readers who saw one form and split into 
several lesser whirls, each of which sped on 
lU devastating way 
Scientific American, 

Dear Sirs. 

Never having read of anyone being 
actualiy present at the birth of a tornado, 
but reading several accounts of liovy they 
are formed 1, having the privilege of 
being immediately beneath one. think I 
should make a record of a for you lo 
pass along lo some one lo whom it may 
prove of intenut 

(Jwning a farm situated some five 
miles southwest of Falls City. Nebraska, 
it is my custom to visit it in May and 
September each year, upon which oeca 
sum It IB customary for the man who 
runs the farm to give a big family din¬ 
ner on Sunday at which from 35 to 45. 
big and little, sre present 

Some 2(1 or more years ago while we 
were at table, we heard a moaning sound 
in the sky which sounded like the moan 
of a sick dog, and wc were all fully 
impressed wilii a feeling thal something 
was about lo tear loose above 

We ran out, and tbe sky was a sight 
Clouds were rushing al great speed in 
diffrri nt directions We hustled the 
women and children into a cave and 
the men ran out into a pasture cast of 
the house 

When J got out with the men and 
looked up, I saw that there were four 
different directions lo the air currentb, 
eadi one at different alllludea As I 
looked up, 1 found 1 was exactly under 
a piece of blue sky that formed a per 
feci square, with perfci lly sharp corners 

As wc watched, it seemed that the 
different eurrents of cloud were grad¬ 
ually approaching each other and the 
corners of the square began to nmnd 
Suddenly, with a zip, a small tornado 
broke away and sjieil just a trifle north 
of cast, taking several panels of my oast 
and west fence ts it oroasod it. In a 
short time another small one with the 
same sound—dp—started, going but a 
few points farther north than the first, 
and then with a mighty roar, the big 
fellow let go and went about northeast 
This hig one was heard of afterwards 
through newspapers as passing over into 
Missoun. 

We surely felt relieved when we found 
that none of them had hit the ground 
oloaer than i half-mile from us and, as 
we were congratulating each other and 
calling the women and children from 
the cave we were hit by a big hail 
storm Hail like golf balls peppered us 
for a short time and then came a big 

This is my recollection of this occur¬ 
rence, and I am sorry someone with 
more knowledge of "clnudology” was not 
present to describe it more in detail. 

Mr. D. R. Crush and kla entire family 
were witness to this. He resides at 
Falla City, Nebraoka, and can subsMn- 
tiate all 1 have written in ease this ex¬ 
perience Hiould need any confinnatioD. 

C. H. ConWlti, 
Decatur, niinois. 


1 ^ STRtNGTH 'F LIGHT WEIGHT ’S'URASIIITV ^ 



HAHN uses DAYTONS 


The llahn five-ton truck shown above la 
used generally in road building, coal haul¬ 
ing, excavating, etr. 

In road construction the Irurk necessarily 
meets with bad mad conditions. .Shocks, 
knocks. Jars and sidethrusts under excrasivc 
loads, have lo be met and overcome. 

The Hahn Motor Tmrk Comjianv tells 
us that mnd ronlrartors using Hahn Motor 
Trucks rquipped with Davlon Steel Wheels 
have found that Davlons greatlv reduce the 
depreciation of their trucks and increase 
their earning life. That’s whv Hahn and 
neerlv all leading truck makers use- Du'loii 
Steel Wheels. Speeifv them for your trucks. 


The Dayton Steel Foundry Co. 

Dayton, Ohio 

Dayton 

Ste«l Ttu^ Wboolft 


TIRE ECONOMY ACCESSIBILITY APPEARANCE ^ 


MEN WANTED 

HmSnnvMtTnBnr^tuSY^ oiI^infrU 'yuM dt 

METAL OAST PRODUCTS CO. 

1«D€ BMtoB lUuS N«w Yock 

INVENTORS 

Dwumlopmt/ and P«r/^«cr*^ 



“WONDER” Cold Pipe and Tubing Bend.rs 
Do Not Crsmk, Flatten or Crunp the Pipe 

AoeHcaa Pigs Btai!iB( 
J, L. Msekies Co 

iSifw OuWs. 12 Pfsri St Ssoss. Msn 

E laotrica 1 

«M(M !■ ThMretlcRlftott Traati. •) I lectricAl 

Enginearing IgH 

■vuuii.- in One Year 

vV 1 BIM 

Huther Brothers 
Small SawsjmdJSrooTwrt 

•iMolglciM for naoll onttlfliR 
•Nd grooviBR. Writ* for 
fonnotloa and piieos. 

HatiMr Brod. Sa w MUS* Co. 

ROCnOTBR, N. Y. 

MoWri of BtUtr Saw* fm More ThmkFi^ Yosrt 

c. 40. tJgg». c. 
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Guaranteed 

Safety! 

E very Adair First Mort- 
gage Bond is uncondi¬ 
tionally guaranteed by the 
Adair Realty & Trust Com¬ 
pany in writing on the face 
of the bond. 

Our entire capital, surplus 
and profits (exceeding $ 2 ,- 
500,000) stands pledged be¬ 
hind each and every Adair 
Bond. 

As further evidence of the 
safety of Adair Bonds, and as 
a final protection to the inves¬ 
tor, Adair Bonds have been 
approved for insurance by one 
of the largest and strongest 
surety companies in America 

Adair Guaranteed 
6^2% Bonds Yield 

62% more chan 4''o bondf 
44% more then 4 *•-■,>%, bond* 

30'';;, more than bond* 

18'';, more than 51.^% bond* 

8' (, more than 6% bond* 

Basically sound, amply se¬ 
cured by a closed first mort¬ 
gage upon income - earning 
properties, backed by a record 
of over 60 years without loss 
to any investor, uncondition¬ 
ally guaranteed, yielding 
6 J/ 2 %, Adair Bonds are the 
logical investment for that 
portion of your estate that 
must be free from fluctuation, 
uninterrupted in the payment 
of interest and proof against 
depressions. 

Attractive Tax Refunds. Serial Mjilurltles 
Mail the Lou(>on today^ 

Adair Realty 

(S-TOust Co. Tbunded idO$ 

ATLANTA PHILADELPHIA 


ADAIR REALTY & TRUST CO. 
Htfulc'y Bulktins. SA'i. 

AtlanU G* 

current ofTeiiiiffS of Adair Guaranteed 


Science and Money 

Preferred Stocks 

By Henry C. Trundle 


T he preferred etock* of companie* with 
a long eetabheherl record of dividend* 
on iheir common stooka may he regarded a* 
reasonably aair and, as they frequently give 
a higher return on an inveatment than the 
bonds of the same companies, can he pur¬ 
chased advisedly if income is preferreii to 
absolute security 'While bonds flucluale in 
price but slightly even though sales or pur¬ 
chases in the market may be large, the same 
volume of business in the preferred slocks 
usually will result in a variation in price 
of several points. Investors who are easily 
frightened when the quotations of iheir 
securiUes drop precipilalely, lor their own 
peace of mind should conhne themselves to 
bonds rather than undertake the risks which 
attend stocks Otherwise sound preferred 
stocks are most desirable 

The financial structure of a company ordi¬ 
narily consists of bonds and slacks. Stated 
in enuthcr way. a company obtains ita cap¬ 
ital from creditors and from partners—the 
former being the bondholders and the latter 
the sioekholders The difference between 
owning a half or quarter interest m a 
concern or owning one hundred shares out 
of a total of fifty thousand shares in a cor¬ 
poration IS just one of degree Of course, 
in the first instance the relationship may 
actually be rloser, but in the final analysis 
the relative position is exactly the same 

Preferred blocks Have Prior Claim 
As the name suggests, preferred stock* 
have a prior claim, compared with common 
stocks, as to dividends and as to assets in 
the event llial a company is dissolved Be¬ 
cause of this advantage dividends are lim¬ 
ned in amount and the stocks are bereft of 
any great speculative possibilities It is 
true that the share* may in lime become 
so highly regarded that they will sell strictly 
on an inveatment basis, resulting in an ap¬ 
preciation of several points, but other than 
this not much action is to be expected 
marketwise unless one lakes the viewpoint 
that conditions will warrant the stocks sell¬ 
ing at a much lower figure 

There are different types of preferred 
stocks just as there are various kinds of 
bonds. The simplest form is the straight 
preferred etock which has a first claim to 
dividends but which can only he paid out 
of current year profits. In good years and 
if a company has a suSkient earnings power 
this arrangement is entirely satisfactory. 
Stime companies run into difficullies every 
few years and, although a large surplus 
may have been built up from which divi¬ 
dends could be paid, they cannot be paid 
because current year earnings do not permit 
It Obviously It 18 not fair to preferred 
sioekholders to limit their dividends in good 
years and to iliscontinue them in bad years 
when the surplus would warrant full pay¬ 
ments It was to correct this situation that 
"cumulative” preferred stocks were devised 

Cumulative Preferred Stocka 

(iimiilative preferred stocks are those 
upon which the dividends accrue and which, 
if the dividends are at any time earned, 
must be paid before disbursemenlH can be 
made upon the common shares .Some per 
sons who have striven for a large income 
and therefore have purchased preferred 
slocks m preference to bonds have had the 
imforluiiale experience of having to do with¬ 
out any income at all when their companira 
met with reverses The cumulative feature 
partly relieves this situation if the company 
has the ability to ultimately earn amounts 
sufficient to pay off accumulations and to 
resume regular payments. 

For a pesiod following the war the rubber 
companies, certain railroads and other Oom- 


panics found it impossible to continue divi¬ 
dends When fortune turned, these compa¬ 
nies were several years behind in dividend 
payments, and although they were able to 
pay at current rales, they were prohibited 
from doing so until the arrears were paid. 
Various arrangements were resorted to—the 
exchange for additional new stock, the 
issuance of dividend script notes, full pay¬ 
ment 111 cash or part cash and paa stock, 
eilher preferred or common, Possibly there 
has been but a slight loss in income, if any, 
but certainly it has been most embarrassing 
to shareholders to be without any income 
in the very limes when such income was 
especially needed However, back dividends 
arc finally being paid up. 

Preferred Stoek May Be Exchanged 

it may also be the desire to permit the 
preferred stockholders to share in excessive 
earnings This Is arranged through a clause 
providing tliat the preferred stocks shall 
parliripate in such earnings to a stated 
amount after the common shares have re¬ 
ceived dividends Sometimes these two 
classes of stock will share the balance to 
the same amount or the preferred will share 
only up to say three percent, the balance 
being applicable to the common. This par¬ 
ticipation feature is quite common and many 
stocks are actually paying several dollars 

Still another clasa of preferred is the con¬ 
vertible preferred wliicb may be exoliangad 
for other secunlies, usually the common 
stock This stock gives the holder an oppor¬ 
tunity to speculate mildly for it later may 
bo advantageous to switch into the common 
U dividends and the market price warrant it 

Eiaiployee-Castomer Ownes-slilp 

In recent year* public utility companies 
have obtained largo amounts of capital 
through the sale of preferred stocks, either 
through customers ownerships campaigns, or 
through banking concerns. Offerings of in¬ 
dustrial shares also have been numerous, 
while the railroads have done very little of 
this type of financing. The idea that otock 
ohould he sold directly to the people that 
are served, which has been developed so 
highly by the public utilities, ha* revolu¬ 
tionized business and removed much of the 
cause of socialistic complaint At the pres 
ent time practically every company of any 
Mze attempts to interest its employees in it 
in a financial way through the ownership of 
its stock Because of the local nature of 
the business public utilities are enabled to 
make almost as strong an appeal to their 
customers Manufacturing concerns and 
railroads are also trying to attract customer 
investment, as well as employee, but the 
problem is a greater one due to the broader 
market This employee-customer ownership 
of companie* mokes it easier to raise capitoi. 
and docs much to avoid labor and anti- 
legislative troubles. 

An issue of preferred stock may be offered 
to the public solely on its own merits based 
upon the earnings record and the popularity 
of the company. On the other hand it may 
be neccaaory to "window dreaa” the stock 
through the addition of common stock 
bonuses nr of warrants giving rights of one 
kind or another. These latter feature* ore 
common in the case of a new or unknown 
company or when market conditions make 
it necessary to add a speculative flavor. 

The valne of a preferred stock raaf be 
ascertained by determining it* book value, 
or the equivalent of ascet* over liabilities 
which is behind iu- It is not prKtloalile 
to oapiuLbee the namings per shore, as the 
dividende kre Ifahited to a fixed amonnt. 
A compaiison of earnings reooeds, surplus 



Which!* Beat? 


To buy s tuhstaatial Stewart Fenos, get 
the benefit of its gueiding prot*< 
prevenbog psity dieft end other 
dstions about your factory, or 


Wide choice of designs of Iron Fence of 
Cheinlink Fence gelvenited after weaving, 
allows the selection of just uduU eails your 



Look You 


The information one need* to under- 


g/.«S 

SCIENTinC AMERICAN PUB. CO. 

Woolwev* New Yesk 


Insure Your 
Investments 


expert and conservative advice __ __ 

(nvetmuint house* and banker* tepte* 
lented in the Financial Section of Ha^nm 
Magazine. 

Eliminate the Loag 
in InvestmmitB 


tie* predominate. Caution, Cara, 
Invesrigttlon will reveal safe and 
able channels for your surplus ftitujbr 

Harpers 

MACA^tNE 

49 EmI SSel tAwnks Uam 
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a uuii fWl' »»a w>h » r«U<% mA Umlkr 6nM- 
of coiajuai** •nfUCMl in tlw 
uai^wiiMnl trP« butiooM will nlso (Iv* 
• 11^ IdM of tke worth <A « 

otoaUimiUoit, kee|>iiie in mind 
«< tlM dividond nte and tho markm 
pri<5*.'< ' 

BddiMM of ibo Mcbiliaed luUare of the 
iratMho <itd the loBf reeprd of dlWdenda 
jmld «l i>»th the inferred and the com- 
BMW appear that the preferred 

atoipi'w^Uo u^ty oonpanlea offer un- 
-Miaa'% Hmd fatveatment valoea, Althoufh 
dMdhhdwhare been paid refularly for yeara 
at -tfit aipe of flJOO at leven percent per 
daMalMy adtity preferred ato^a are aoil- 
iBf'drwtween 90 and 100, givlnc a return 
of a aaa a d seven aad eight pereant—a most 
amaatbiat, yield conaideriiic that the bonda 
e^ tiaaadiuwe twwyaniea yield leu than ala 


Until now no great market aentiment baa 
been built op tor utility preferred aharea 
wldoh probably aocounta for their aelling at 
prioea ao much at variance with their value. 
The preferred atocka of moat railroads and 
some industrials sell on an investment basis, 
that is, at a price to yield five or six per¬ 
cent. The busineu of manufacture and 
distribution is so htiardous, however, that 
the preferred stocks of such companies are 
usually regarded aa suitable for purchase 
only by persona in close touch vriih oco- 
nomio conditiona. 

Since preferred atocka have neither the 
aecorlty of bonds nor the speculative possi¬ 
bilities of common tlocka, they are to be 
purchased principally when only income and 
relative security it duired. The inclusion 
of a few sound preferred stocks in a well 
balanced invesCmeot account will generally 
Increase the average rate of return. 


The Heavens fn June 

By Profoasor Henry Norria RtisaeU, Ph.D. 


Security Safeguard 
Service 

Many people nsk the I08» of 
their securities by leaving them at 
home, m the office or elsewhere. 
Your securities can be safeguarded 
by placing them m our care. 

Our service includes-- 


Advice in regard to securities. 

Any of our officers will be glad to 
explain fully this complete service. 

Stnd for hookift 

^‘Service in the Care of your 
Secuhties” 
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At » o’clock I July 7 
At S^ o'aloeki July 1 
At 8 o’clock I July 22 


NIGHT SKYs JUNE AND JULY 


Hm He«v«Ba 

T he fbtcM part of the aky is-now in the 
east, where Cygaus, Lyra «nd Aquila are 
M be found, mnd the aoutheast and aonih, 
by t)«B great atitholouds of Sagit- 
twhn end the hifUient oonaMlUtloli, Scorpio. 

Hhrenlai •»! Ophiuohua, alffioit over bMd, 
afe Ism ooMpionona; but Bodtea, Virgo and 
LM' brighten up the wettera skf. Una 

3 PC fa fa the mmhwwat, and Draoo'^ 

V*aa Minor fn the north, while Cepbeua 
tCaa^pPha ate In the northeast and lower 

mm 

TW naweta 

I I Jn eonfunotion with the auo o« 
it vialhle only netr the oad of 
ahnii he sets at 9 m. Vewu fa 
M, riatng hefflte 3 a.m. end very 
Js sim s ttornhig sur, 
itjM bM A few aiUiatBk adter 
’ tb« «b4 «l dn Month. He fa 
6t (er fn» the vernal atpihiox, 
a^ J* g oeoftto^ obhKrt, aa bright aa 

lapam Is put ^uadnanre and omm to 


the meridian at 4 a.M. on the 22d; but. 
being 13 degreoa south of the equator, hr 
dona not riao until a UtUo before 11 r.M. 

Satnm being just paat appuaithm, is the 
moat oontpicuous of the planeta, and is in 
aight almoat all night. 

Uranoa ia in quadrature on the 21at and 
may he oheerved in the morning. Neptune 
aeta at about 9:30 r.u in the middle of the 
mqnrit, and ia acarcely obaervabk, tince so 
faint an object ahoutd be high for good 
telescopic atndy. 

The moon la In the last quarter at 3 a.m 
on the 3d, new at 5 A.ti. on the lOth, in her 
first quarter at 6 aju. on the IStfa, and full 
at 4 fM. on the 20th, She fa neatest the 
earth on the Istt farthest off on the 16ih, 
and in pmigee again on the 38th. Opring 
this month abe is in oonjutwtlon with Jupiter 
on the 3d, Mars on the Sd, Uranus on the 
4lh, VetWi on the 6th, Mercury on the 10th. 
Neptune oh the 15th, Saturn on the 2241, and 
Jupiter again on the 29th. 

At U’.3l0 TM. os the 21at, the aun reachea 
the fitftfaest north, #nd •‘aummer beglnA” 


CENTRALUNIONTRUST (bMPANY 

rLAZA orricE XIcW 7 WyP V 42nd itrret omes 

IthAve. AiothSu \JrJLNEW Iwrviv. M»dlwmAve.&4ii.dSt 
8o BROADWAY, NEW YORK 

Italy Surplus and Undivided ‘"Profits over 40 ChCtUion Dollars 


PROTECTION 


OWNERS OF PATENTS PROTECTED 
AGAINST INFRINGEMENT OF THEIR 
PATENT RIGHTS AND MANUFAC¬ 
TURERS PROTECTED AGAINST 
CLAIMS OF INFRINGEMENT 




l fVlTENT ppOTECmo»r 


The use of this Insignia on Ictlcr hca 
advertisements will tend to ward off pate 


The faithful perfoirmaro.e by us of ct'cry contract u c psitc i5 also guarari' 
teed by the Independence Indemnity Company, u ith assets of $M, 000,000 

AMERICAN PATENT PROTECTION 
CORPORATION 

Iruxrrporauid unJer the laws of the Suue uj New York 

25 BROAD STREET 
NEW YORK 













Radio Notes 

A Review and Commentary on the Progress in This Breotch of 
Rapid Communication 

Conducted Orrin E. Dunlap, Jr* 


E. A. Brown, of •taiioa 2CV, Richmond Hill, N. Y., ha* made armnaemmil* to 
commnnieate on regular ichednlcw whh the operalor* of the Byrd iwlar flight. 
Short wavelengths will be osed 


Huw to Select a Good Battery 

The National Better Businrwi Bureau colls 
tention of radio fans to tlic fart that the 
ipacity of a storage “A” battery cannot 


pledged themselves to follow a code which 
protects battery buyers. Leading retailers 
hive adopted a correspondang policy in ad 
vertising and selling. With such concerns. 


the battery or by the specific gravity 

How can the consumer pity safe in buy¬ 
ing a storage battery? The Business Bureau 
anew* this question, “By buying the prod¬ 
ucts of trustworthy manufacturers from 
truMlwiirthy dealers.” 

After a survey of the markings on storage 
batteries sold in New York, the Bureau is¬ 
sued the following report: "The makers of 
85 percent of the storage batteries have 


weight of ballery buyers can deal with confidenee 


c gravity “A few manufactarers and tome radio 

ilay safe in buy- dealers liave failed to display a similar in 

Business Bureau lerest in the protection of the public The 

buying the prod- popular tendency to regard a storage battery 

ufaciurers from somewhat as a box of mystery lias en¬ 

couraged tbe marketing of batterie* un- 
rkings on storage marked as to capacity, and so designed that 

t, the Bureau is- the buyer may overeatimate their capacity. 

"The makers of Some manufacturers have marketed baUerios 

; batteries have in oversise boxes or jars. Also, in certain 



















Tentacles 
of Steel 

Allhou|{h ■ "tlalionary'' engine, ihii £rcal aourc 
of pmwer cxlendu m operations hundreds of feel ii 
every direction by means of wire rope Whci 
these tentacles of steel reach out and exert ihei 
“pull”, somethinit has to move 
Where the pull is hardest where conditions an 
unusually severe—Yellow Strand, the supremi 
power rope, Is indicated Its surprisinjt elaslicit; 
and flexibility, considering its strength, often extern 
IIS life far beyond reasonable expectation 
One strand is painted yellow for vour protection 

BRODERICK & BASCOM ROPE CO. 


IfeUow Strand 

WIRE ROPE . 


Experimental and Model Work AVla/^XlON 


187 Ub^ette Si. Hew Ytrk Qty i ai. i^i)RTaa«ea y\ 


MALLEABLE 

CASTINGS 

Rough or Machined 

We specialize on machined 
madleables In quanriry pro¬ 
duction. Many users who 
operate large machine shops 
in connection with their 
business find it to their ad¬ 
vantage to buy of us Per¬ 
haps you could do likewise. 


tIaAVditro Tdniiiil and hi* radio elotdt, isUeli eu be «|tMhwi to any aet to 
•oloMMlei^ tarn off the roeeiver and on to ptek «p any porttenlar featai<M the 
nwy nMt to kMh »y timiln« an Indicator W the hoar at which the set 
t« to ba •MMad. tot electric cirentt win be eloeed at that Ume and the reesdver 
placed In opeeatloa 
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What w Why anj When 
How and Where-. Who 


I had six honest serving men 
(They taught me all 1 knew), 

Their names arc What and Why and When 
And How and Where and Who. 

—Kipling 

OUCCESSFUL living is largely measured by 
the extent to which our lives have been lives 
of questioning. 

Are you interested in successful home manage¬ 
ment? successful health and diet? successful 
travel and pastime—in fact, successful activity 
of every kind? 

If you are, you will want to read Success Mag¬ 
azine regularly. In a year’s time. Success an¬ 
swers many Whos and Whats and Whys and 
Wherefores. 

In addition to this practical help, it gives you 
fine entettainment through clean fiction by good 
authors, and wit and humor that will always give 
you a laugh or two. 

Human achievements, in the form of interesting 
and inspiring personality stories, are a regular 
feature each month,— some real close-upj of 
people who have done things. 

Here Is Just a Taste of the Good Things 
Scheduled for the Next Few Months 

Wallace Irwin contnbutes a on home financing and main- 
fast-moving mystery serial, full tenancc. 

of excitement, packed with sit- p)r. Mardcn-an inspiring ed- 
uations hard to solve itorial in each issue. 

CliflFord Poppleton continues Rotogravure—Eight beautiful 
his intensely practical senes pages every month. 



The UbMalorr of the Bnrean of SuuidenU luii derfeed apPMsaw for deterWla- 
ino the dinUnee over which recelven auy he ex|>e(!ted to glvo Mtsdee M1MM> 
■11 eondJtioiu. ‘‘Complete eervlee ■>«■” mcoiu the nHihu over wUdi r B a e pIl ow 
U possible the ^ear aroMiid wUhont tronble from fadiac or etatlc 

professionals who, through prompt and ef- the auspices of the Y, M C. A. A eaoea^ 

ficient radio action, perform an essential part exercise period beclae at 7.*00.o'clockt 

in the alleviatiun of human tuflering-or in at 7:30 o’clock, the Family Worship Lqk** 


g; of human life. This medal will holds its meedni o 


be awarded to as many 
for it and at such time) 
Awards may authorize 


ndividualt as qualify ice is oondneted by the Cbicapo Chweh 
as the Committee of Federation, one minister doing the bfeaifeaa l - 
Ing for a week at a time. 


Nickel-in>Slot Radio Makes 
Appearance 

A Radio receiver which operates on the 
nickeMn-theelot principle has been devel¬ 
oped by Joseph Pinto, of Philadelphia It is 
a five-tube circuit, designed for operation with 
batteries or by direct connection with the 
* house-lighting mains A red light flashes to 
indicate the expiration of the time allowance 
one minute before it is up. 

Setting-up Exercises on the Air 
from WLS 

Station WLS. Chicago, has been added to 
the bst of transmitters broadcasting setting¬ 
up exercises The physical director goes on 
the sir at 6:30 o’clock m the morning under 


Features Embodied in WGBS 
Equipment 

SsveiAL new features in tronamiuer de¬ 
sign are embodied in tbe issullatioa of 
WG6S, which has bean removed from New 
York to Astoria, Long Island. Tbe stiadie 
IB in New York and is connected by land 
wires with the broadcasting apparatus. 

The operator con now control tile entire 
transmitting system by four lever svritchaa, 
thus eliminating seventeen relays from the 
control equipment. 

A new pilot system has also been ia- 
atalled; if any fuae or circuit breaker opens, 
pilot lamps and bells operate to reveal the 
exact location of the trouble. The atatiait 
IS equipped with an automatic tagwcecerdiiil 
device which ^vea tha openttor s pemts^MN 



Ikia appamtM fat the Ubarwtmr Hut BUremi sf aoauMk 
inteuaur wf tha hroadcaatiiif auu to ua. Msayt the atathisM ssp s qawtl S f W 
(oerease tibeir outputa dtaihag the awautaair mcmlhf to a o wih s t ilMmi dM nip MMiy. 
hoturt of dsyll^ 
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ymi viiit Detroit 
Bttke hokd your home 


Here at the Fort ^teU:^ youT feel 
«t home—lor hotpitahty is a dis- 
tingubhiag feature of this hotel. 
Ea^Uesit equipment, friendly service 
and congenial environment make 
the Fort Swlby prominent in pleas¬ 
ant recollections of many thousands 
vdio visit Detroit. Yet charges are 
moderate This is die one Detroit 
hotel with Servidor Service, protect¬ 
ing your privacy and purse. 

Rates per day. $2.50 and up: a 
pleasant room with private bath, 
$3.30. Fort Shelby Garage, near 
the hotel, provides unexcelled ac- 
oommodatioiu. 


HOTEL 

FORTSHEIBV 

LafareH* BlvdL at First St. 

DETROIT 

A 9«M lae«thn, get cAwc h 
Iht hmhii comtr 


Seth E. Frraurs W. G. McKsy 

I_, JWWmsv Amt Ste’y. - -1 

□1___Eij 



Hcdd Marsdlies 

lltOA OWAY AT jljos a STKEET 
rang YOMccmr 
A&wlntoht Firtproof 

Near RIvMiUe OHva, Central Park, 
II Theatiea and Shopping Sactiont 


m. running watar . #2.30 
. . 13.00 
. . $100 
a et Z and 3 toamt 


DteMrA* Urns $1.35 

to I»ne Rtiom siKl 

Esf 11$—tl Opehstont 

. , |l,n.Mugrm<a.Maitae«r 


record of all 908 signab and ship calls on 
the dOO-iaeter waveleagtii. Another do»«-e 
automatically takes the ttanamitter off the 
air should it vary from its auigned wave¬ 
length. 

Ground connections are made to 2,000 
tquare feet of copper plate beneath the East 
fliver. The aerial la strung between two 
wooden maats 200 feet above the river. The 
aerial wires can be lowered to the roof by a 
dual-motor system. There it a motor at each 
mast and by pushing a button these motors 
lower the aerial at both ends, ao that it can 
be repaired or ice-clearcd from the wires 
without delay. A high powered windmill is 
part of the equipment and is used to charge 
the batteries. If there is little wind, the 
batteries are automatically relayed to a 
charging transformer. 

The site of the station is a small peninsula 
opposite 90th Slreei, Manhattan 


WGY’S Net Extends Across 
the State 

Station WGY has extended its wire net 
work across New York State so that pro 
grams can be picked up from Buffalo. 
Rochester, Syracuse, Scbcncctud/, Albany, 
Poughkeepsie and Now York Sution 
WMAK. Lockport, reprosenls the weslern 
terminus and througli us Buffalo studio, pro 
grams are fuiwatded from that city to thi 
Schenectady transmitter WHAM represent" 
Rochester in the circuit, WFBL, Syracuse 
and WJZ!, New York EnlerUinmenl origi 
iialing in any of Oieae cilies may be broad 
cast simultaneously by all stations in the 
chain. Canlun, New York, is linked to the 
circuit b> radio relay on 1,560 meters through 
station WCAD 


Lodge Says He Can Stop | 
Ra^o Howls 

StR Oliver Lodge has announced that lie | 
has solved the problem of preventing radial 
ing receivers from stirring up the ether with i 
howls which interfere with neighbors It is 
understood thst his method dispense# with 
antenna tuning and thereby slops radiation 
Reports from England say that the new dis¬ 
covery will not add to production costs and 
that the millions of receivers now in use can 
be altered so as not to act as miniature 
transmitters. 


Exports Increase 

Exports of radio equipment from the 
United .States during 1925 exceeded all previ¬ 
ous years, according to preliminary figures 
The figure for last year is placed at $9,- 
903,787, for 1924, $^030,914; for 1923, 13,- 
448.112 and for 1922, 12.897,779. 

In 1919, before broadcasting began, the 
entire exportation of telegraph instruments, 
including wirelesB, amounted to only 
$830,887 

Uncle .Sam's beat radio customers in 192,5 
were: Canada. $3,682,483; Japan. $2.- 

216.535; Australia. $675,483, the United 
Kingdom, $644,916 and Argentina $408-593 

Radio broadcasting made considerable 
progress in Japan last year, as indicated by 
the fact that Japan reached the $2,000,000 
claaa. That country imported only $35,822 
worth of radio instruments in 1924. 


Farmers Like Radio 

Radio receivers on farms in the Unitod 
States now total approximately 1,000.000. 
according to the latest estimate of the De¬ 
partment of Agriculture. There were about 
145,000 acts on farms in 1923, aoeording to 
the Department’s figures, 365,000 in 1924. 
and 553dXX) in 1925 


Nent r o d yne Report I 

The annual report of the Haxekine C^ir I 
poratlon ahowt that daring 1925 its licensees j 
under the neutrodyne circuit patents did a 
total boatoess of $11.895439 Tbis figure 
reproacats the net amount received from the 
^tributhig aeotlott of the trade, and not the 
aottisl aaoniit paid by the public. 

The eperatioM of the oorapany, secording 
to Its profit and loaa atstotnent for 1925. 


Hthout question 

BECAUSj^ it costs US more to make Fatima 
the rctallj price is likewise higher. But would 
men cahtinue to pay more, do you think, 
except Ifjor genuinely increased enjoyment? 
The factWann ot be denied — they do continue 



^bat a whale of a difference just a few cents make 


tiooiTT A M rasa Tosacco Civ 
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c;l> lock lh<* 


;. STLTL, STAWPS ftT]^ 


Ice Making and Refrigerating 
Machinery 

Corliss & Poppet Valve Engines 



How We Climbed 
Our Family Tree 

In the June FORUM, Henry 
FA iRni-U) Osborn, President of 
the AmcriL-an Museum of Natural 
History, discusses the geological 
antiquity of man. Professor Os¬ 
born maintains that man m human 
form has been on the earth for 
500,000 years and that he belongs 
to a family of his own which has 
been independent of all other fam¬ 
ilies for at lea.st 2,500,000 years 

At least one important article 
of scientific interest by a well- 
known scientist appears in every 
issue of TH K FOR U M Recent 
contributors include, J B S Hal¬ 
dane, Julian Huxley, William Mc- 
Dougall, Heibert Joseph Spindcn, 
Vilhjalinur Stefansson, William 
Beebe, Fridtjof Nansen and Have¬ 
lock Ellis. 

FORUM 

A Masaztne of Controversy 

Edited by 

Henry Goddard Leach 

35g at all good newutaadt 
$4 00 yearly 

247 PARK AVENUE NEW YORK 


^CAMERA CRAFT 

1,1 A Maallily Pbotographk Msgaxiae 
covers all phases ol pbolograpfay. Is 
practical, biiereatbig aad^caattfal. 
15 CmX tlu Y-r 

r««.. 

Camera Cm ft 'PvhhJimf Carnfan^ 


ROTARY PLANET CHART 

Vlth th* new rotary PLANET CHART. so«] until 
«t/any'pran^ It?ny hour '"pr£e'^Le?*VMcr'A<on 


Bentleyville, Pmini 


PAPIER MACHE—COMPOSITIONS 


•roujfh Vnowirdsro ‘tT building pupiw murhr ai 
ttl ttpmpoRitloni sained from actual manufii 
ins rxpenenoe A knowledge of finishing ai 
oratmg u denirable but not nrccssary Thm 
splendid, permanonl opportunity for the rig 
n Prc>m|)tnc«8 rrquiBdU*. Box 169. Scientific 


Factory For Sale or Lease 


nd I IUjO of Railroad siding.’ Twenty mlnuUs 
D Nrw York One story building. SCs feet high 
riling with craneways 460 fret long Suitable for 
Dundry or aiw busmeii*. Formany Atha-IUlng- 
.^nrth Stoci ^ Prlrr 9) Aft.000 Easy terms 
iKObS A GROSS. 20 Clinton St. Newark, N. J. 


BECOME A FOOT CORRECTIONIST 

13 000 to JlO.OOO^j'sar^ In a ^bg^sas j rf^ yonr <n 
foot correction, not medical nor chiropody Open- 


r>l|ci(lng 




tr full di 



C H E M 1 S T S 

otm arw oaraLM m 
L ab e rate r y A p p m r m f ai and 

lUnstratioiis) containing a com 

Chrmliiu, Srhnoln, Hornittn)*, ttruB 
glDle. etr .reeuMtln* It on their bun- 
naieleuerliiwd nfliim ■hould rainH 
"<^wljloh will be retUDaed on Rret 
rder (or (Moor mere 


shows thst the profit for the year, after pn>- 
visipn for Federal income tax, but before 
providing for amortiratlon of patents, was 
$436.a>8. 

A total of 261,416 neutrodyne receivers 
wore sold during 1925 by the fourteen li¬ 
censees of the Hazelline patents. This figure 
is exclusive of kits containing parts for as- 
sembbng the circuits at home. 


Advice to Youth 

It is the opinion of W. H. Prie^ Presi¬ 
dent of the Priess Radio Corporation, that 
the young engineer graduating from college, 
if interested in radio, should associate him¬ 
self with a small, compact organization in 
preference to a large, highly organized con- 

He said, “A small organisation is prefer¬ 
able to a large one, because it offers an op¬ 
portunity for a broader training In the 
big organization the assignment would be 
to a detail of u circuit, such as the propor¬ 
tioning of a transformer or condenser, 
whereas in the small laboratory, experience 
would be derived on the entire circuit and 
Its Interaction 

“In a big organization the opportunity is 
seldom offered to study a completely rounded 
problem All is specialization in the large 
laboratory Nor docs the big concern offer 
the individual the benefit of variety in prob¬ 
lems. whereas in the small organization, the 
variety may be as wide as the held itself, 
offering iis workers circuit problems, any 
and all 

“Furthermore, the small organizalioq is 
more likely to develop quickly the ‘com¬ 
mercial sense’ in Us engineers This is 
highly imporlant for individual advancement. 
1 use the term in dislinguishing between that 
type oi man who enjoys a problem jiurely 
for ils own sake and the type of man v*ho 
works on a problem with the thought of its 
eommircial application definitely in mind. 
The latter is more likely to ho developed 
III a small organization and. naturally, will 
earn u larger income The man in the small 
but efficieni lalMvratory is more likely to de- 

*Tn two years, on tile average iht college 
recruit should be a fairlv good man." said 
Mr. Priess “If he has been with one of 
the smalhi organizauons he shoiild be a 
belter man than Ins colleague who went into 
the large concern " 

It is iHiniled out that much defieiids upon 
the man himself Some engineers can pro¬ 
gress more rapidly as a "loiic wolf,” but 
others arc beller iidapted for Work with a 
group. 


10-Meter Waves Not Suited for 
Communication 

Wavelencths below 10 meters pass off 
iiilu the infinite and therefore arc not suited 
for (Xiramunication on the earth, according to 
Dr O E Hulbcrl, of the LI Sv Nava) Re 
search Laboratory, who described the vsga- 
nos of the ether to the Franklin Inslitule He 
also said that waves in the neighborhood of 
200 meter' are not elbcicni as carriers of 
broadcast entertainment 


Additional Beacons To Be 
Established 

Radio beacons have iwen ordered for the 
Hawaiian Islands and Alaska, and it is 
planned that a low-power beacon will be 
inatalled on Long Island .Sound Additional 
beaemns will soon be established at Portland, 
Maine, Los Angeles. Grays Harbor, Washing 
ton, and on Lake Michigan. There are now 
twenty-four beacons in operation along the 
shores of the United Slates, 


Theatre Program from Seven 
Stations 

Station KSD, St. Louis, has been linked 
into WEAP“8 rhain to broadcast the musical 
program from the Capitol Theatre on Sunday 
nights from 7:20 to 9:1.5 P.M., ElaMern 
Standard Time. The network now includes- 
WEAF WCAP, WJAR, WWJ, WCAE, 
WEEl and WTAC. 



m 


BOILER PRl^^Vl^ 

-"rNtaOL’’ chemlosllT pertset tsvcl-wtter Irsstiusnt 
(lur new iismuhlsi on norrect roniBculs or treatmviil 
Mail'll *'* tmvrvstvo •" "tssni pUmu. 

UbIm>I Mfs Co._ Jotmt CMTjiN. J., U. S A. 

SONG POEM WRITERS 

Send for my proposition. 

RAT HIBULER, DS 7 , tlM N K.ra«« Av* . CWssn, HI 


How is the 
Telescope 
Coming On? 

Struck Any Snags Yet? 

You abouldn’t have any troubk aa the 
l&stnictiona in 

Amateur Telescope Makmg 

an vary completa. 

But If you do have any trouUa ea am, 
as always, St your service. 

Prom tha aala of thia book it it quite 
evident that many are mskinc tela- 
acopea. 

Should your hlenda make aaty itiqulrlea 
you can tell tham that 

Amateor Telescope Makiiif 

aella at 93.00 poatpaid and wa will be 
very glad to start tham on a moat an* 
Joyabls paatlme. 

Thmnk Youl 

Sdortifie Aanicu NUkUm Ct. 


NmrTork 
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Commercial Property News 

A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Hi^ts 

Conducted by Milton Wright 


Don’U for Inventors 

sn invention 
is made it u the 
latest word in its par¬ 
ticular field, but it bi 
by no means the last 
word Inventiona, es¬ 
pecially in new fields, 
are usually far from 
being perfect and tbcy 
lend llicraeelves readily to improvements 
Often an apparatus or a prucees can be 
made far more valuable by means of an 
additional invention wbicb makes lor cheaper 
operation, increased production or superior 
quality of the output. Such a patented 
improvement might be sold profitably either 
to a rival concern or to the manufacturer 
controlling the invention upon which you 
improve Don’t overlook the inventive posn- 
bilittrs in improvements. 



Remington Wins Patent Suit 

T he Giurt of Appeals of New York has 
recently handed down a decision in one 
of the most interesting oases involving pat 
ents to be brought into the courts in recent 
years The dociaion, upholding the right of 
the Keminglon Arms Company to cash reg¬ 
ister patmu claimed by the Nalional Cash 
Register Company, gives assurance of con¬ 
tinued employnient to approximately 3,000 
workmen of the Remington plant at llion, 
New York. 

The entire case revolved about Frederick 
F. Fuller, known at the oldest cosh register 
inventor in the United States. Fuller had 
been employed by the National Cash Reg¬ 
ister Company at $5,000 a year under a 
contract for one year beginning in 1909 He 
agreed to transfer to the company all cash 
register mechanisms made by him during his 
employment, and if at llie end of the con¬ 
tract he left the National's employ, not to 
eater the service of any other cash register 
company for a year following the severance 
of the connection. Any inventions hr might 
make within that one-year period he was to 
aasign to the National Cash Register Com¬ 
pany. Shortly after the contract expiretl 
Fuller asked for a new term contract. It 
was refused 

Probably no business in America is more 
dependent for its growth and its continued 
life upon patents than the cash register 
business. The Remington Arms Comiuiny is 
said to have spent 11,500,000 in developing 
the Fuller cash register, of which it has 
manufactured 58,000 It is estimated that an 
adverse ruling would have meant a loss of 
$3,000,000 


The Right to Your Own Name 

T he right of any man to use his own 
name in the conduct of liis business has 
generally been recognized as a rule without 
oxceptiuns. That there may be exceptions 
even to this rule. lioHivcr, was reiterated 
recently when tlie New York .Supreme Court 
decision, prohibiting Paid Westphal from 
using the name “Westidial" m business, was 
upheld by the Appellate Division 

The suit was brougin b\ Paul Westphal, 
Inc, against Paul Wcuphal ami others 
Both parties manufactured a hair tonic sirai 
lar in color and put up in coniaincrs tlial 
were much alike Tlie Ornic liad Us ongin 
when Paul Westphal. a Cerman immigrant 
barber, put it on the market and tailed it 
“Wesiphal’s Auxihator.” His executors in 
cor|M)r8ted the business in 1910. after his 
death The present Paul Westphal is the 
grandson of the founder 

"After reading the evidcnrc in the case,” 
the court bolds, "we are convinced that the 
defendants have not acted honestly, but have 


Patents Recently Issued 

ClassiAod AArertlatng 

Advertisements in this section listed under i>roper classifteaUong, rate tSe 
per word each insertion; rmntnium number of worde per insertion SJr, maximum 
60. Papmenta must accompany each insertion 

Offieial copies of any patents listed in this section at J6c each; state patent 
number to tnirure receipt of denred patent copy 


_ Pertain ing to Aeronauticg _ 

Fl.YtNt, MaOHINK—Of the tyiie adapted 
to be operatert by mau jarwor, or may be 
driven by an engine in the usual maimer 
I'atent 15R9794 L Weil, lfl<» Claremont 
Ave, New York, N. Y 

AKHnpLANir—Provided with a cunibiiiation 
of devioea for steering and elevating or low¬ 
ering the plane, or for atopping tlie plane m 
a short siinet Patent 1576280 J. P 1) 
Smith, (ieorgln Sclnsil of Technology, At¬ 
lanta Ga 

STRl'CTtlHK ASV ('OMfOHlTION Or THK 
Pt'SEI.AQES ANll I’ABTH DeFENUINO ThEBE- 
oN riiB Autori.ANEa —Comiirising also a 
particular arrangement of the controlling 
members for the rudders and the skid, and 
conferring to the single irarts a great re- 
sistimw Patent 1578<»73 G Oaproui, U. 
Nobile and R Verduiio, c/o L Uoboceettii, 
Via Due Marcelli .31, Rome, Italy 


_ Electrical Dericm 

Lamp Socket rfoLDER.—Especially de¬ 
signed for the purpose of attaching and au|>- 
porting electric lamps on Cbriatmas trees. 
Patent 1574flf)6 W A Riley, 2 Manhattan 
Ave., New York, N Y 

Multipij: Jack Arvn Shitoh—I n whldi 

the fUameul switches and plate circuit 
Ntt Itches are operated simultaneously by 
movement of the plug Patent 1574168 L 
A Krcjcl, 1523 W 18th St., Chicago, 111. 

SKiNAL Cake—W' liereln means are pro¬ 
vided for presenting an clectrle lamp iiilju- 
cent the lower end. and a switch mechanism 
at the grip end Patent 15740Z3 L Grau, 
8833 Buy I’arkway, Bensonburst, N Y. 

Electricai, Hand Poubhiko Machik*. 
—An electrically driven machine convenient 
in form to permit of its being used roanually. 
Patent 1576<)«2 K F. Kaiser, 365 W. 68th 
St, New York, N Y 

Ship Tjxkobaph —Wherein all of th« 
order bells keep ringing until that particular 
order is repliml to by the receiver in tlie en¬ 
gine room Pstciit 1.575.509 W U Horn- 
larger, 2534 S Sliields St, Pbiladclphln, Pg. 

Method of lYtoiuiciNO, pHOTOuBAPitrwo 

AM) I’BEsyKTINU A CBOBS WOBll IWZ/IJC- 

In motion picture form iiiioii the screen, the 
picture being a nirming account of tlic pim- 
xle Patent 1575181 I SchwartE, 111 W. 
C^hcslcr Sij, New York. N Y 

Dbawino iNH'rBt'MEXT — For makilit 
dots, udaptiible for use by draftsmen, eii- 
giiieers. artists and others Patent 1575200 
A T Jespersen, 6110 Walnut Rt, Omabu, 
Neb 

Ilvni W'avek—T hat will produce ■ 
‘Muree]” wave iii a manner to give reiison- 
uble ireruiHiiencv to th. wave Patent 1575,- 
578 E Iliigemelster. 120 W flflth St, New 
York, \ V 

Bottif S'loFi’Ht—Which without the nio 
of imv tools cun he i|tiicklv iippllctl to or re- 
mov.-d from a bottle I’atent 157.55.50 O. 
F.ick, Sontli Side Bank Bldg . St Emus. Mo. 

Shoe Laht—W inch gives to the shoe sole 
formed thereon a contour which conforms 
to the contour of the normal foot Patent 
1576527 G H Boehmer. Room 216, Hotel 
Times Square, 43d St, New York. N Y 

Condimekt Hoi deb—B y means of which 
the condiment* may be singly or collectively 
dispensed and protected against moisture. 
Patent 1675600 .1 H Rogers, 1180 Broad 

St. Newark, N .f 

Magazine ' Penco..—U sing interchange¬ 
able leads, the leads being advanced to die 


point by means of a needle. Patent 1576602. 
J. E Platon, Smalandsgatan 80, Jonkopiug, 
Sweden. 

IBONIKG Boabd. —■ Which is extremely 
light vet strong, and adapted to be effectively 
held on a supporting stand Patent 1575404. 
F. A l.nvendjcr, 53 Exchange St., Paw¬ 
tucket, R 1. 

DiapiAt CoNTAiNKB—For packing cofi- 
fectionory, mcdiclnea and similar commodi¬ 
ties, when open may be jvositioned to display 
ite contents Patent 1576407 A. M. Van 
Wagonon, Jr. .364 Wnshmgton St., Nor¬ 
wich, (Mnn 

Reenpobckd Fabbio. —For binding blank¬ 
ets and other artvclcs, a reenforced section 
extending the full length of the fabric. Pat¬ 
ent 1576428 8 H. Laury, 460 Wes! Higbt 

St, Carlisle, Pa. 

WlBELEHS C-OMMt’NlOAnoN—By mcatis 
of a transmitting antenna comprising a 
vacuous enclosure and au insulated plate 
disposed therein, said plate being adapted 
to be utilized for radiating high frequency 
ourrents. Patent 1676080. W. S. Ferdon, 
5426 Pasea, Kansas City, Mo. 

RrcEivT.No Antenna fob Wib*x* 8S 
TKUEOBAPin' OB Tki-ephony.— lu Uic form 
of a connecting plug whereby an apparatus 
for receiving wireless communications may 
be connected to on electric lighting power 
circuit. Patent 1675824 G H Fjffert, 901 
Maiden Uanc. Roanoke. Vn 

Eikctbio Light Fixthbe —For prodofr 
ing soft subdued and shadowleas light and 
at the same time evenly illiirainutlng an en¬ 
tire room. Patent 1674290, V LcBeau, 
c/o Chas 1 Dcnechand, 406 Hibernia Bank 
Kdg, New Orleans, La. 

Eijsctmcal Heateb —Which make* uie 
of the action of eddy currents in a subetnn- 
tially solid core of preferably magnetic ma¬ 
terial Patent 16rr278 W. Whitten, 301 
Genuanio Ave., Schenectady, N. Y. 

INBITLATOB ANP FaHTENEB FOB AEBIAM.— 
Particularly intended for fastening and in¬ 
sulating indoor aerials to wnlUi, and mold¬ 
ings, permitting the aerial to be securely 
held at Intervals Patent 1677280. E A. 
Hliweby, 204 W 2Srd St., New York, N. Y. 

ElbctBoob End ('ap —In which tlie open 
end is formed with an extendeii fiangc per¬ 
mitting of easy applicatiun and preventing 
tearing. Patent 1679118 E Klulnman, c/n 
H. Camlnor Bayreutlicr Strasae 26, Berlin 
W. 02, tJermany. 

Attachment fob Sxdibonb. —In the form 
of a thermally ai'tuntcd signal, for use with 
electrically heated irons, to indicate the 
beat. Patent 1677127, J P Knltenbadt 
and J Stoll, 34 Ellis St.. San Francisco, 
Calif 

Eiectbioai. Contact fob Tebminam of 
VA crrM Tcbes —Whereby a simple attach- 
meut to the ordinary prongs will insure a 
snbatantlal and sure contact. Patent 1679,- 
IW J. H Rlemaiin, 288 11th St., Brook¬ 
lyn, N. Y. 


Of Intereot to Farraeni 


Mabkeb fob Cobn Piantbb* —Including 
devices for marking places in the ground 
where the seeds have been dropped. Patent 
1674161 J n Long, R. No. 1, AsbtabuU, 
Ohio. 

PowEB CtrLTiTATOB.—In connection with 
which two operators are employad, one to 
manipulate the power, the other to adiuot 
the ground eng^ng implemento. Patwt 
1675946 M. 8. SttlUran, 246 OongrMi $t, 
CliMleatoa, S. C> 


illegally appropriated the name ‘WeatphalV 
and have sought by adverdoing and by pub 
ting out their gooda, u destroy the pkiniiff, 
and, through fraud and deceit, to derive it 
of a property right which the plaintiff 
through long years of hair tonic manufac¬ 
ture, and in advertisiiig the same, and in 
dealing with the trade, bad aettaired.” 


Mere Skill Not Inventive Gening 

I NVENTORS and manufaciurara often at¬ 
tempt to secure patent proteotion on 
structural noveltios and ore lurprised to 
leam that their ideas are not patentable. 
The reason the Patent Oflke faite to agree 
with the view of the inventor is mode clear 
in a recent case in which the United Sutes 
Supreme Court upheld the decision of a 
lower court that no patent fiooid be Imued 
for a chute for “wet" oonorete. The patent 
was applied for in 1906, when apparently 
nothing of the kind had been potent^. The 
court, however, held that the oombination 
did not constitute an Invention because there 
were in existence devices for handling other 
materials, so similar that it took only the 
applicatiun of engineering ingmuity to adapt 
them to ihe particular use. 

The decision says: 

"To say nothing of the nniversally known 
methods and appliances for raising and dis¬ 
tributing water, there were ready at band 
widely used and generally undenlood appli¬ 
ances for the elevation and diatribuiion of 
mobile Bubatancea, aneb as grsin sad coal, 
which Involved, both in principle and in 
practical detail, all the olemenls described 
in the claims.” 


Silk Patentg to Rent 

S ILK IS now being msDofactured from 
wood at the rate of ISOlXkhOOO pounds 
a year, a greater volume than the silkwona 
produces Some of the American cotton 
and woolen mills, users of artificial silk, 
have been in Germany seeking processes 
for the manufacture of this product. 

Recently, however, sixty or eeventy Ger¬ 
man patents fur the manufacture of artificial 
filk, cotton and wool from treos were found 
among the patenu controlled hy ihe Chem¬ 
ical Foundation, Inc They were aoattered 
here and there through 7,000 other patents 
and had been ignored They will now be 
leased to any corporations which sre owned 
by Americans to the extent of 7S percent 
St least. 


To Legalise Fixed Prieeg 

L EIADING manufacturers are indorsing the 
^ CapperJCelly bill recently introduced in 
Congress to legalize fixed price agreements 
between manufacturers and dealers. 

Tile bill provides that "In oontracta relat¬ 
ing to the sale or resale of an article of 
commerce, the genuineness of which is at¬ 
tested hy the trademark or special brand of 
any grower, producer, manufacturer, or other 
trademark proprietor who is in fth and open 
corapeution, aotual or potentiaL with o^er 
growers, manufacturers or owner* of similar 
or competing articles, which contracts arc 
made by the owner of such artieles, herein¬ 
after referred to as the vendor, with whole¬ 
sale or retail dealers, hereinafter roCwred 

to as vendees, .it sksR be Uwfui for 

such vendee* to agree to aelt atich articles 
at the prices prescribed by sudt vendor and 
such agreement shall not be oonatrued as 
sgsinst public policy or in restraint of 
trade." 

One maetrfaoturer aama up the atthado 
of die prOpoitenu of the US by Mlying. ^The 
MddUfMturer of btandod goodt k aniitUd to 
protection against the type of rarirllor wit* 
uses Ua awiha i wH i w as gimdigal.** , 
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liQWUU) Kaoiimk.— fiarian mMu tor 
ouralte ov«r the outer edc« et a awath to 
dew W aiWM tor the euttlnr ot nest ewath. 
Patnst l&TiBftS, J. Q. Thjiiiie, Panetowe 
Aantdt, Tolameeu, B. C., Canada. 

'bw l^m.~AdapUble ai an auxiliary 
to a aoltldda farm In^emeDt, for acting aa 
a rotary topper for the special purpose in- 
dioatad. Patent 1578268. B. J. Hammer, 
Miller City, Ohio. 


Of General Intereat 


iMPloyxD PaSTB Teas Gu*.—Adapted to 
collapaible paste tubes, easily operated fur 
allowing the discharge or cut-off of the paste 
and posaeasea positive non-losnble fuatures 
Patent 1570238. J. R. Gibson, 38 8. Dear¬ 
born St, Chicago, Ill. 

PKKOIL.—Ot the self-feeding type, with 
mechanism whereby the lead may be moved 
in either direction longitudinally. Patent 
1571120. W. K Holmes, 135 Ken more 
Place. Brooklyn, N Y. 

OOUBIMEU RErUOltHATOR ANU DUPLAT 
OoTJHTXB.—For use in retail stores, to func¬ 
tion ns a medium of display and a storage 
place for ndatlvdy large cuts of meat Pat¬ 
ent 1670811. E. A. Wilkinson, 2640 Van 
Hess Avb., San Francisoo, Calif. 

OoMTAinn.—For general use, provided 
with body of sbeet matenal and may be col¬ 
lapsed to occupy very small place when not 
In use. Patent 1671088. H. L Carpenter, 
c/o Carpenter Container Co., 1 Broadway, 
New York, N. Y. 

Snap FABnitiat—Which Is flexible in its 
connection, strong, and liable to the minimum 
extent to work loose. Patent 1671117. U 
H. and 8. Quttman, c/o Times Clothes Shop, 
Room fl05 Times Bldg., Broadway, New 
York. N. Y. 

Sink.—C onstructed to permit tea kettles 
and dmilar vossels to be ^aeed directly be¬ 
neath either faucet, the vessels being filled 
without being tilted. Patent 1509878. C E. 
Howard, 6607 Makee Ave., Los Angeles, 
CaUf. 

ABTtnoiAL Bait. —In which the books are 
ordinarily housed, but become exposed npon 
the bait being taken by a fish. Patent 
1671770, G. E. Fenner, Oxford, Win, 

lOB Box.—For cooling the contents of 
sealed bottles, the bottles being exposed la 
tubes to water chilled by melting Ice Patent 
1671842. 0. Paige, Nowata, Ukla. 

CoBCBETB Column.— Wherein the rein¬ 
forcing Is arranged in horiaontal position, 
and the stresses distributed rienly through¬ 
out Patent 1071799. A. H Reeves, 61 
Milford Ave., Newark, N J. 

OouLAB BtJTTON.—Whit* when closed will 
be substantially flat and will firmly grip the 
materiel around the buttonhole. Patent 
1671780. J. F. Ahrens, c/o King Colisr 
Button Co., 729 Broadway, New York, N. Y. 

Numino Bottle Boldesl —Adapted to 
support the bottle in an inclined position in 
order that the contents may bo readily ex¬ 
tracted. Patent 1671826. J. J. WeUen- 
boffer, 42 Seneca St, Salamanca, N. Y. 

SuSMABINB —Comprising a central resis¬ 
tant body and non-resistant end portions 
noting as water-ballast tanka, and torpedo 
tube boosinga. Patent 1671888. V. De Feo, 
c/o O. Oapuccio, Via Arsen ale N. 17, Turin, 
Italy. 

Fabuo Fubnitube Spbing. —Consisdng 
of a plurality of intertwisted Wire cables, 
espedally dealgnsd for beds, couches or the 
like. Patent 1671868. V. Masaacese, c/o' 
AttUlo Verna, 470 8tb Ave., New York, 
N. T. 

Adjustable Suppobt. —PartUmlniiy ap¬ 
plicable to chair backs, but in any other 
conasetlons where an adjustable support is 
ueoessary. Patent 1571600. T. W. Oon- 
aelly, Lm Angeles, Calif. 

Auxxuabt ETBOLAasBa OB Spectacles.— 
Hiat may be addled to ordinary glasses, in 
caste where an oculist may prescribe colored 
or pteeer^tkm Blasses. Patent 1671848. W. 
liotMnatsln, SSKS Martmise St., Brooklyn, 
W. T, 

OOUUFWISU Box.—In whir* the end, 
side, top and bottom sections, can be readily 
separate aixd packed flat for shipment. Pat¬ 
ent 167a78& A, Gordon, 6618 2nd Ave., 
Btoeldyii, N. X. 

Scab WOB.—AOowlac tbe threading of 
bsedi withant Qm employment of a separate, 
tMcdte, Bcedte an Integral part 

tbMMt. |>at«at 16T2740. 8. Motlengardea, 


c/o Boyai Importing Co., 220 &th Ave., New I 
York, N. Y, 

Extension Abm fob Pullet Lines.— 
Wbie* may be mounted on tbe outside of o j 
window, and readily swung In when the win¬ 
dow Is open. Patent 1672819. R. H Smith, 
016 Prospect Place, Brooklyn, N. Y. 

SpeotaCLES. —Having meana for retaining 
the same against accidental displacement 
from applied position, without diseomfnrt to; 
the wearer. Patent 1672733 P H. Mc- 
Oourt, 20th and Eugenia Sts., St Louih. 
Mo. 

Ghkask Dispensing Device.— Adapted to 
be held in close proximity to tlie top of u 
stove, and will right itself after being tilted 
Patent 1572762. A. H. Brunner, Curboii- 
dale, 111. 

Bbake-I-ininq Rack. — On wbieh rolls of| 
brake lining or alniiiar material may be <Iih- 
played and the material removed in deairwl 
lengths. Patent 1572,340. E. Warren, 201 
Kinsey Bt., Peoria, 111 

klEANS FOB I'KEVENTINli ADHERKNUK OK | 
t^AST Metal to the Mold. — (.kimpnsiiig » 
substance containing an, appreciable quautiti 
Ilf comblBCd nitrogen in the form of a nitride 
of titanium. Patent 1570802 F. von 
Bichowsky, Glendale, Calif. 

INPEXINO Device —Which will visunllv 
index tbe content* of loose leaf binders, and 
make the contents iiistnntly discernible Put- 
imt 1671470 F VV Huber, 004 Cole St, 
San Franeiaco, Calif 

Place Carp —Formed from a matchlionk, 
by adding to tbe same a support which will 
serve a* a prop to bold the book in iiicllned 
position Puteut 157.3748 8 Rosenstein, 

e/o Owname Renewable Matchbook Co., 476 
Broadway, New York, N Y. 

Pocket License Container ob HoLnict 
—Of cylindrical form, capable of sttachmenr 
to a key nng, or to a watch chain, to be al¬ 
ways at hand Patent 1573663. W. Warren, 
c/o Richard Mfg Co, Newport, R 1. 

Fountain Pen. —Adopted to eaable the 
user to write in ink of a plurality of colors, 
readily iatorcbangoable. Patent 15736090. 

J Giovannettl, 216 De Graw St., Brooklyn, 
N. Y. 

CurpUNG —Eapecially adapted to be aaso- 
ciate<l with air hose or similar pipi’ lines 
utilised for tbo Irauamiaaioo of fluid under 
pressure. Patent 1572979 E A Whybrew, 
1312 Uarber St, Port Huron, Mich 

Meanh fob iNTENsinriNo Repboduokp 
Tones. —And atep by step burjnonising all 
tile different elements tliat enter Into the re¬ 
production and amplification of phonograidi 
rtH*ords, Patent 157:t266 J Meraman, c/oj 
Mersman A Co., Ottawa, Ohio. 

Cloth —Which may be easily produced ] 
with ordinary knitting machines, umamentnl 
strips being utilised to prwiuce a facing 
Patent 1678788. O C. Wieae, c/o Salomon 
Fromm, 93 Underbill Ave.. Brooklyn, N. J.| 

Rope-End Stopper, —Which may be read¬ 
ily applied to the sheared end of a rope in 
order to prevent unravelling Patent 1673, 
737. W. O. Norman, 406 W. 45th St., New I 
York, N. Y. 

Shoehorn —Capable of folding, which! 
can be suspended from a button, supported | 
on a key rlug, and occupies but very small 
space. Patent 1573729. H. Martin, 1449 
E. 4th St, Brooklyn, N. Y. 

CoLLAPsiRLE Bao —Occupying but small | 
space In a trunk, but convenient for short 
trips when expanded tor use Patent 1673,- 
721. 0. H, lAiefller, 1206 Hancock St, 

Brooklyn. N. Y. 

Renewable Match Box. —Tnclndlng nn 
ornamental cover of auitable material, which 
functions aa nn enclosure for “book matche* ” 
Patent 1573747 S Rosenstein, c/o Owname | 
Renewable Matchbook Co., 476 Broadway, 
New York, N. Y 

OUN Sight —An adjustable rear right, 
through which a point at tbe front mar be 
viewed and brought into alignment. Patent 
1572294. D. W. King, 12 Geary St, San 
Francisco, Cklif. 

Song Motion Pictube Flui.—Whereby 
those in a theatre are guided In singing suc¬ 
cessive words, the singing not being de¬ 
pendent on timing tbe singing with the beat 
time of the music. Patent 157.3606. M. i 
FleUcher, 1600 Broadway, New York, N. Y. 

Batreh'r Article.— Which may be worn 
on tile jMreon of the bather for ^e preser¬ 
vation of vxinables nr small pieces Of prop¬ 
erty. Patent 167a88», R. B. Gilliland, UlO | 


Interatate Commerce Bldg., Washington, 
D. C. 

Cement-Blook Mold Box — Riadlly 
adapted for the production of a plurality of 
different kinds ond sixes of blocks I’liteiil 
1674612. R A. Eaton, 21 9tli Ave , Huddoii 
Hclghte, N. J. 

MEANN For AurOMATlCALLT CflNl-BOLLINt, 
I’BAPrio,—Constnicttxl in such manner llint 
It may be cauaed to operate ut pn deterinlni il 
intervals at street crossings Patent 1674,- 
606 H. Cook, Jr, 22 Htpworth Avi,, Gar¬ 
field. N J 


Hardware and Tool* 


Lahtino Attachmfnt fob Stapijmi Ma- 
cniNEM—Ho arranged that the upper is 
worked or drawn over the last inmiedintelj 
prior to the driving of file teui|wirur} fusteii- 
ing i’aleiit I,"i7rj27l> .\ U I'renzel, Hali¬ 

fax, I’u 

I’lIOTdUBAPLIIC I'BINTINli MaCIIINI —By 
means cpf vvtiicli prints niuj he taken from a 
inguUvi 111 liitgi iiiiintierN and at ii liigh 
spied Patent 1.574IW7 C I’lllshury, 

loseiriite jNiitioiiHl I’lirk, Yoseiiiite, (’idif 


11 - 1,0 


t - 1( 


e slidinii 


Pipe Tonum —For drilling roturlea, et 
daily ailaptcd for gripping the jiipi-h i 
eouplingH empioved in an oil well Put 
16729«1 H (' Brewster, Oil City I 
Works, Shreveport, La 

Wkkd I’UIIJCB—For pulling weeds from 
grusn lawns, easily inserted into tlie ground 
for engaging the root of tlie weetl Patent 
1573222 M. Ooelho, Box 89, Redwood 
City, Calif 

Drawcut Soibsobs —Having a special 
Joint construction which will impart n rela¬ 
tive longitudinal motion to the blades during 
the cutting action. Patent 1573442 H Ij 
F eddersen. Oakland, Calif 
IiYi’e Pipe Suppobt and iNstiLAros — 
For maintaining u flue pipe In proiHT spaced 
relation to the inflammable parts ot ceiling 
or roof Patent 1573058 F H Oilbertaoii, 
3836 Wisconsin St., Los Aiigdcs. Calif 
Ripper rob Well Casinos —Which may 
bo Inserted by ordinary well drilling raachin- j 
ery to cut a joint which is fast, and permit 
the casing removal. Patent 1674241. J. A 
Francis, Grass Creek, Wyo 


mg to Vehicles 
VMi .Si'RINd LrilBIl'AriVO 
iiol iMilv tile springs, but 
f till' springs iniiv lie Inhri- 
PiileiK 1570746 J M 
e & Conllige Co, Parkers- 

I ('Ap AMI Am Neal fob 


157186.5 G W (Juki s. Crystal City, Miss- 


Machines and Mechanical Devices 


Hoist Control I'nit —For the purisise 
of preventing the over-winding and over- 
siieeiiing of hoist inecliiinlsm employed in the 
skip of a mine shaft Patent 1573256 H 
H Logiin, e/o Duron Metal Co, 2640 N 
Kildare Ave . Chicago, HI. 

Mixing and E-ikcting Mechanism —For 
use in conjunction with a horiaoiitnlly dis- 
|M>se<l refrigerator cylinder for jiitchiiig tlie 
contents in opisisito directions. Patent 1573,- 
668 E Thomrssoti, P. O A. 84 Esplanade, 
New Rochelle, N Y 

Derrick —-Having increased flexibility 
and adaptability of adjustment with respect 
to the relative positions of the sills Patent 
157.3713 F Hunt. 941 K 156th 8 l, New 
York, N y 

Knitting Machine — Having means 
wlieix'by a single-feed stocking knitting ma- 
ohiiie may lie converted into n two-feed strip 
Ing macblne Patent 1673018 J P Primm, 
c/o Rome Hosiery Mills, Rome, (Ja 

PLUNGEB-CutANiNG 1 )EviCE—Whereby a 
plunger may be inserted in a dust-proof eiis- 
ing and tlioroughly cleaned of Its coating 
material. Patent 1573720. E C. Lampeon, 
Jefferson, Ohio 

Interlocking Device fob Launpbv Ma- 
OHINEB.—Which render it iinisisRible to 
operate the machine when a door Is open, 
or open a door when the machine is in oj 
tioii. Patent 1574702 B F J Hehutt, 
267 Hendrix 8t. Brooklyn, N Y 

Toilet Flushing Iifvioe —Constnioted 
to be turned on manually and remain o|«‘n 
for a perivri, after which it aiitomatiralb 
turns itself off i’atont 1674602 F A 
Burkhard, 158 E 82iid Ht, New York, N. Y. 

Dmhwashino Maohinf —For doineRtic 
purposes, embodying u earing In wliieli a 
plurality of dish supporting trays are sin. 
tained for roturv movement Patent 1.574452 
W. L S<mth, 4708 Iiigleside Ave. Clin-ago. 
HI 

Multii-le Film Guidk Mounting— For 
the progressive ndvuueement of a ctmtiinious 
strip of film whieh is bi-ing dried or de 
veloped, without the film binding Patent 
1674601 A L Adatte, e/o Pntlie Exchange, 
1 Congress St, Jersey Pi tv, N J 

Automatic Shifter —Which will shift 
a valve, permit the valve to romniii in om 
position a predetermined time, and ngiiin 
ahlft its pooition. Patent 1574604 W '1' 
Chamberlain, 66 W. Olat St, New York, 
N. T. 

Alarm Clock Mechanism —In which 
the geara are so connected to each otlier as 
to entirely do awav with retaining pawls 
and ratchets. Patent 1676063. A. F. Koiulle, 
Syracuie, Neb. 


Haiimtok wtdi Rhiovabii' Elements — 
In wliiili the parts are hi id within u Inimc 
so UK to allow tlieni to ts replaced in ease 
ofaixident I’ntent 1572792 HRGuyOt 
51 Aveuue Jciiii JiiiireK, PariK, France 

ArroMoiilLE D)CK —f'oristnieU’d in such 
muiiiier tliiit tile oiveriitor will know that tlie 
locking lias not been eoiniileted if tlie engine 
IS still ninniiig Patent 157.3459 U U, 
Hluhler, o/o V L Gilpin, Canterbury liall, 
Baltimore, Mil. 

Tibe iNFrjVTiNG DEVICE—Adapted to N> 
oiM'rnted from the engine of the uiilumoblie, 
esppcinllv doaignwl for iiiHatilig tirea of the 
hullooii type Patent 157.3725 J F Mac- 
Doiiiild, Hillsboro, New Briiiiswiok, Canada. 

COMPONITION FOR TBEATING BBAKK LIN¬ 
INGS —For softening hard, gluxed, or burned 
automobile brake linings, and to prevent 
noiw. when the hrnkes are applied Patent 
16734(18 F E \Meser, 60 Hathaway Ave., 
Hnn Luis Obispo, Culif 

AuioMoiitLE WiiFM, UlM —By tbe nae 
of which the tire may in expeditiously ap- 
plieii and reinovevl Patent 1572101. W, 
Bowles, Meadow Creek, W Va 

Shock .Vuworuer - Wlierehv a piston as¬ 
sociated with the spring mechanism Is caused 
to ois-rnte against a flniil so as to reduce 
shock to 11 iniiiinmiii Patent 1572484 F T 
Uoinur, 721 N 9tli St, Tnesoii, Ariaono 
Vehicle Ft nio.r —A coiiHtnietioii adapted 
for imparting to ii motor vihlcle the proper- 
lies of a iKimbiiied feiiili r ami biiinisT Pat¬ 
ent 1573243 .1 15 Ilenrj, 2126 Purkside 

Ave , Itiirlliigunii, Calif 

AnUglxRF .SiiIEUi —For protecting the 
pypH of ihi ilrner Irolii the glare ot tlie sun 
will’ll Kiiirie IS low in the skv Patent 1578,- 
272 G E Phillips, Box 474, Jmola, Cullf. 

Road Mvp and Kkgibtration CebtifI- 
vsrK iloi DIB—Iriwliioh II rhart, registration 
eunl or the like miy be held eoiiveiiiently 
and pliiliilv I Xposed to view I'ntent 1578,- 
e/n 8 P Milling Co., 








, for 


r left t 


Pa 


■lit 1.574731 .\ Mel.nren, .366 Herkimer 

4t, ItrookIvM, N Y 

VuToMoiiiiK 'I’niF—Which when deflated 
■nn lie ijiiivkly and easily placed on the 
< Hoc and wiieii infliiteil will retain ita 
msition I’Ht.nt 1574611 A F IVmbek, 
!3(' Van Kicieli .Vvi , Brooklyn, N Y 

llKlPriGin Lens—W hirli by reason of 
ts sjiecial form of coiisiractlon will give 
nil rou(i illnminntinn, and will pnvant 
,;lare Patent 1574t«J7 G E Coro.ran, 
e/o Miiun, Andersou & Mnnii, Woolworth 
Bldg, Brondwnv, N Y' 

Mounting fnib Winikiw Glass. —Espo- 
einlly adapted for iisi in connection with 
doors, vvlmlows or other openings of an uuto- 
mobile Isidy Patent 1572427 M Fuller, 
16th & Carr Sts , Chattanooga, Tonn. 
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For Your 
National 
Headquarters 

A new 16-story 
building—the Scien¬ 
tific American Build¬ 
ing “has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 

New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 

Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 

Should you be con¬ 
sidering offices in New 
York City by all 
means investigate 
space in this attrac¬ 
tive building—acces¬ 
sible, distinguished, 
desirable — and at 
rents which are 
reasonable. 

Frederick Fox & Co. 

Renting & Managing Agent 
20 East 39th Street 
New York 
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G-E Motorized Power is 
more than a motor or 
its control—It is a prac¬ 
tical and economical 
application of electric 
power. "Built-in" or 
connected to all types 
of industrial machines 
or household appliances, 
G-E Motorized Power 
provides lasting assur¬ 
ance that you have pur¬ 
chased the best. 


‘Artless Steel-workers 


Steel-making, with its heat and turmoil, 
demands more than the strength and en¬ 
durance that men’s muscles and nerves 
can furnish. Electricity is used to master 
the hardest and hottest tasks. 

The giant G-E Motoriaed Power units of 
the steel mills never tire. They do the 
work of many men in the roaring heat 
of the rolling mills. In the yard, with 
G-E Motorized Power, two men unload as 
much pig iron as 128 men could move by 
hand. At the furnace-charger one operator 
does the work of 40 men. 

So here, as in the other basic industries, 
G-E Motorized Power cuts the cost of 
production, raises the productive value of 
workmen and helps to maintain the high 
standards of American industry. 


OTORIZED POWER 

■fitted to every need 



























Strands 
of Strength 
for Your Car 


In jjo billets of steel, out c'onie rods of steel 
In go the rods of steel, out tome hl.iziiig 
I’ingbt steel str.uuls, snaking .iround the s\\ e.it 
ing giants w ho “loop” the white hot metal 
through siu t essn e redut mg operations ] f is 
one of .m awesome senes of her\ spectacles 
in the great Timken steel works, w hose out¬ 
put of electric steel IS the largest in the w orld 
It IS the birth of 'rimken 'I'ajiered Kcdler 
Bearings at the r.ite of 132,h(l() d.iih ’ 

Xbsorbing such an output are 'Iimken- 
equippeci clexic es of e\er\ sort, iiu hiding S3', 
of all American makes of cars and trucks 
rransmissions, chfferenti.iK, pinions, worm 
gears, rear wheels, front wheels, steering 
pi\c)ts and fans are Timken-mouiitecl 

On Timkens more of the power does u.seful 
\cork sinee fric tion is far less W ith Timkens 
tine alignment and c] met,ire pre sere ed, hec a use 
hea\ lest stresses from ,ill direc tionsare n sistecl 
1\V Timken 'I’aper and ’I imkeii “positnc roll 
alignment” Timkens simplifc design re¬ 
ducing weight inriueming economc And 
only Timken m.ikes its own steel, assuring 
the most enduring materi.il w herec er 1 imken 
'I'apered Roller Bearings are used 

So rhe\ helji \ ou to identifc c.iis of higher 
value, lower oper.iling cost, .md longer hfe 

I H I TIM kl' N ROM I R 1!1 -\RI N (. ( () 
(ANION, OHIO 
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Taperetf 





Wa«i the first gUniom Hay 
of golf is over—and the final putt sinks in 
the \%th cup—'when the tense moments 
end in soft, mellow twilight 
I , ) —have a Gitnel! 


WHEN it’s gloriotu eveniii| on 
the greeiM. And the Um long putt 
drops home on the 18 th hole. 
When spring sunset colors the 
world with its soft magic li^t— 
hare « Cameil 

For, aH the world over, Ounel 
adds of its own friendly goodness 
to exhilarating days and restful 
evenings. Camel fragrance and 
taste add joyous zest to healthful 
hours in the open. Camels never 
tire your taste, or leave a dgaretty 
adter>taste, no matter how liberally 
you snudee them. This b the in* 
side story of Camel success~-*theb 
choice tobaccos and perfect blend¬ 
ing make them the utmost in 
cigarettes money can buy. 

So, thb fine spring day, as you 
eagerly start for life’s fairway. 
When your first glorious birdie 
ends its breathless flight, as 
you leave the long course to start 
home, tired and joyous — taste 
then the smoke thafs admitted 
champion among the world’s ex¬ 
perienced smokers. Know, then, 
the mellowest fra^ance that ever 
came from a cigarette. 

Hare a Cornel! 



Nc other ciferetle In the world i> like Camels. Camels tontain the choicest Tssrkish emd 
Domestic tobaccos. The Camel blend i< the triumph of expert blenders. Even the 
Camel cigarette paper is the fineil—made especially in France. Into this one brand 
of esgaretiei is concentrated the experience and skill of the largest tobacco orgauicatson 



ttedUOs 
if that you try them. We in- 
rite you to compare C o rn e t t 
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